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of ^^oge... 


The Wide Range of Goodyear’s Fuel Cell Expe- 
rience has a direct bearing on the longer range 
of many of today’s aircraft, missiles, boats and 
vehicles. 

• • • 

We Build Every Type: fuel containers for hydrofoil 
boats, for guided missiles, for motor torpedo boats, for 
multi-purpose armored vehicles, for every type of aircraft 
— including even insecticide tanks for crop dusting air- 
planes— as well as cells for fuel- and water-alcohol systems! 

As a result of this experience— which goes all the way back 
to the building of the first successful bullet-sealing tank, 
Goodyear Aviation Products Division has proved itself first 
and foremost in coping with difficult fuel stowage problems 
of every type. 

This range of experience indicates another very important 
thing of value to designers in every field: Goodyear’s expe- 
rience and vast facilities are ready and anxious to work 
even on small-scale projects which offer challenging fuel- 
handling problems. 

For you see: our reputation as the best in the business stems 
from our willingness to tackle new approaches— to work 
with designers on new concepts involving new propellants. 
It’s that simple! 

Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 


FACILITIES 


ABI UITI 


= EXTRA 


IN PERFORMANCE 


Are Ton Interested In WEIGHT REDUCTION? 



lighter 


The new CONVAIR F-102 Is 49 pounds li| 
because WI6-0-FLEX Couplints replaced standard ' 
AN connections and cut hose. We are eratifled 
tnat engineers^at CONVAIR-tlie company that prides 
itself on Engineerinp to the Nth power-ctiose 
WI6-D-FLEX Couplings for a plane where weight was 
a major problem. The WI6-0-FLEX Coupling weighs 
1/S as much as the standard AN connection it 
can replace. (See weight chart for exact comparisons.) 


0-FLEX COUPl 



Valuable originals protected 
against wear and tear 


At the A. O. Smith Corp.’s Rochester (N.Y.) Works, large 
drawings are made e.xaetly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 

sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 
Costing but a few 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


without a negative step or darkroom handling. It can he 
exposed in standard print-making equipment and proc- 
e.ssed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size. ) 

No worries with Autopo.sitive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can he run at uniform, practical speeds in tlie 
company’s direct-process machine. 

In addition, A. O. Smith keeps an "Autopositive File” 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. , 



Kodagraph Autopositive Paper 


“THE BIG NEW PLUS" In a 











PRDTOTorquers 

Built to 

AIR FORCE SPECS 


Now 

Available 


10 NEW MODEL f 
TORQUE WRENCHES 
INCLUDE 4 COVERED IN , 
MIL-H-4034A (U.S.A.F.) 

Design variations from 
standard Torquers to meet 
specific requirements of 
the U.S.A.r. were made in a 
new line of 10 PROTO 
torque wrenches — 
identified as Model F. 

Four of these Torquers 
with plain head are covered 
in Specification M1L-H-4034A 
(U.S-AJ.), Amendment 2, 
dated Aug. 20, 19S4-NO. 

S081F (Size 1-S to ISO in.-lbs., 
Vt‘ Dr.), No. 606SF (Size 2 
- 100 to 750 in.-lbs., %' Dr.), 
No. 6069F (Size 3-700 to 
1600 in.-lbs., Dr.), and 
No. 6071F (Size 4 - 1200 
to 4800 in.-lbs., Dr.). 

PROTO torque-limitinp 
wrenches, with automatic 
release, are the World’s 
fastest, They are free of ex- 
ternal dials, pointers, and 

gadget 

indicat 

3 ^ness. All m^els a.. 

rated to an accuracy of 
plus or minus 3% plus 
2 lbs. or better, as stated in 
Air Force Specs. 

Ask your PROTO dealer 


_w F models. Send 104 

for catalog of entice line to 

PLOMI TOOL COMPANY 
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NOBTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANT OTHER COMPANY IN THE WORLD 



REAdYl AMERICA'S FIRST SUPERSONIC SQUADRONS 


North American F- 100 Super Sabres — nowon 
active operational duty with the 479th Fighter 
Wing at George Air Force Base, Victorville, 
California — form America's first Supersonic 
Squadrons ... a powerful new defense force 
unequalled anywhere in the world. 

Exemplifying a lotally new concept for modern 
air power, the North American designed and 
built F- 1 00 Super Sabre flies beyond the speed 
of sound in level ot climbing flight, and is 


designed to perform equally well in air combat 
or close-support bombing missions. 

This year, to better meet our Air Force needs, 
North American will produce F-1 (X) Super Sabres 
at its CJolumbus, Ohio plant in addition to con- 
tinued production at Los Angeles. 

Constant research and development keep 
North American foremost in aircraft, rocket en- 
gines, guided missiles, electronics and peaceful 
applications of atomic energy. 



ENGINEERING AHEAD FOR A BETTER TOMORROW 

MIorth American Aviation, inc. 





BETTER BUSINESS 


lETHODS 


IFer Greater P 
f Through Lower 


PRODUCTION... ON SCHEDULE! with the 
SCHED-U-GRAPH Machine Loading System 


The Sched-U-Graph machine 
loading method helps you plan 
for maximum production per 
dollar from machines, men and 
facilities. Using the Gantt Princi- 
ple of charting loads and progress 
against time, Sched-U-Graph 
displays all factors in a visible 
margin for immediate manage- 
ment action! This system pro- 
vides a method for rough loading 
by machine center and fine load- 
ing by individual machine. As 
work rolls through each opera- 
tion the Sched-U-Graph picture 
keeps changing; always pin- 
pointing the current time-load- 
machine situation. 

During the installation of 
Sched-U-Graph at the Hughes 
Aircraft Company, Los Angeles, 
it was revealed that through 
proper scheduling considerable 
money could be saved in labor 



and parts, And Sched-U-Graph 
has gone on to provide daily op- 
erating savings for them. It can 
for you! Circle KD738 for our 
six page color folder which shows 
a complete Sched-U-Graph ma- 
chine loading operation. 


BSD* Maintenance Plannini Proiram Cuts Costs - Increases 
Efficiency for Hooker Electrochemical Company 


Unusual expansion and increased 
demands on the physical plant of 
the Hooker Electrochemical Co., 
Niagara Falls, N. Y., required 
a complete alteration of its main- 
tenance procedures. Expansion 
of older programs was judged 
impracticaland Remington Rand 
•Business Services Department 
engineers were asked to analyze 
existing methods and offer solu- 
tions to increase plant mainte- 
nance efficiency and decrease 
operating costs. 

Their recommendations (now 
part of the company's standard 
procedures) ; the transfer of 
Planning and Scheduling respon- 
sibilities; new Works and Order 
Estimate Forms to control plan- 
ning and costs ; a new Commodity 
Classification System to stan- 
dardize nomenclature and stock 


numbering; new Maintenance 
Project Planning Charts to con- 
trol day-to-day job progress. 

New methods are employed to : 
appraise machine performance, 
develop inspection routines, pre- 
vent capital tie-up in obsolete 
parts, control the size of the work 
force, and provide accurate up- 
to-date cost data. All levels of 
management have a complete — 
accurate maintenance picture for 
quick fact-founded decisions. 

We Can Do the Same for You 
No one system can solve all main- 
tenance planning problems for 
all companies, but, experienced 
Business Services Department 
systems consultants can create a 
tailor-made program for you. 
Read the Hooker Electrochemi- 
cal story. Circle CH952. 


Hew 10-Drawer Map anil Plan 
Unit Gives You 
More Usable Drawer Space 

Our studies show that in most 
instances only the bottom 1" of 
the old style 5 drawer map and 
plan unit depth could be used 
conveniently. The new unit has 
10 drawers— one inch deep— in 
the same cabinet height as the 
old S drawer unit! The result . . . 
you now can use all the storage 
space you pay for ! What’s more, 
the unit matches Remington 
Rand Aristocrat flies in height 
and depth, providing more 
counter work area. 



Each drawer may be parti- 
tioned into 2, 4, or 8 sections for 
smaller drawings. Units can be 
stacked and bolted together. 

Units can be inserted into 
Remington Rand Safe-Cabinets 
for certified, insulated, point-of- 
use protection. For the complete 
story from our free illustrated 
folder. Circle LBV703. 

0^eMwtingftawL KomuL 

RoDm 1394, 315 Fourth Ive., New York 10 
Pleoae send me FREE literature 
circled below; 

LBV703 CH952 KD738 



NEWS DIGEST 


Domestic 

Three transports crashed in separate 
accidents last week. Near Honolulu, a 
Nary R6D nmmed into a cliff while 
ktting do\vn through an os’crcast to 
Ilickain Field. .Mi fi6 persons aboard 
were killed, .^t SpringScld, Nio.. an 
American -Mrlincs Coavair 240 crashed 
two miles north of the airport, killing 
12 persons and injuring 21. In Chi- 
cago, ail American DC-7 crash-landed 
at Midway Airport with no serious in- 



New airborne Tacan receiver de- 
veloped by Collins Radio Co. reportedly 
showed greater accuracy during first 
flight lest than the original niodcis 
built by another (inn and now in pro- 
duction. Primarv objective of the Nav\-- 
sponsored Collins project, launched 
several years ago, is to improve reliabil- 
ity of the Tacan receiver. 


BOAC Raises Britannia Order to 33 

Ten Mk. 300LR long-range tiirbopiop-powcied Bristol Biitannias. capable of (lying 
more than 90 passengers nonstop met the North Atlantic, have been ordered by 
British Overseas Airwavs Corp. Earlier contracts include eight Mk. 500s and 15 
Mk. 100s. A productiori version of the latter is seen taking off from Fillon. F.ngland 
at 150.000 llx masimitm gross weight on its way to Johannesburg. South Africa. 
BOAC is ordering 60 Bristol B.E. 25 "supercharged” turboprops to rqrlaee the 
Proteus engine in some Britannias. B.E. 25 deliveries are expected in 1958/59. 


Civil Aeronautics Board’s new gen- 
eral counsel is Franklin M. Stone, 
tonner city attorney for Waseca, Minn., 
and onetime special agent for tlic Fed- 
eral Bureau of Investigation. He suc- 
ceeds Emory T. Nunnelcy. who re- 
signed effective Apr. 1. 

Test center of the American Heli- 
copter Division of Faitcliild Engine &• 
Airplane Corp. it Mesa, Aria., is on 
a caretaker status following its recent 
shutdown. At its peak, the unit had 
about 25 employes for whirl-test proj- 

New $1 5-million order was awarded 
Scrvcl, Inc., hv Republic Avi.ition Corp. 
for extended production of l''-S4F wings 
and other components. Tlie Es’ansvilic, 
Ind., subcontractor will make deliveries 
under the new contract from Juh' 1955 
through September 1956. 

David C. Moore, formerly of Inter- 
national Business Machines Corp., is 
new- special assistant to Roger Lewis, 
US.AF Assistant Secretary for Materiel. 

Bell Aircraft Corp. granted pnv in- 
creases ranging fioiii 2.5% to 2.7^ to 
all salaried employes at the Texas Divi- 
sion in 1^. Worth under a new agree- 
ment ratified by United Auto \\’otkcft 
(CIO) and the Bell Production Engi- 
neering Assn 

Mohawk Airlines will celebrate its 
10th anniversary Apr. 2. 

First over-wafer air race of the 
Ninety-Nines, international organiza- 


tion of women pilots, will be held June 
9-14 from Washington, D. C., to 
Havana, Cuba. Competing in tlic 
liandicap svill be 100 women in 50 
lightplancs. 

Hannibal C. Ford, founder of Ford 
instrument Co. and inventor of aircraft 
firc<ontrol devices, died Mat. 1 2 at 
Kings Point, N. Y. 

Financial 

Btaniff Airwavs report a net iiieumc 
lor 1954 of S5.712.513, increasing from 
S10.964 in 1955. The earnings fn- 
duded profits from property and equip- 
ment sales totaling $1,797,111 in 1954 
and amounting to $1,385,549 the pre- 
ceding scar. 

Ryan Aeronautical Co., San Diego, 
predicts its business volume for fiscal 
1955 will equal the preceding scar's 
$45 million in gross sales. 

North Central Airlines reports a net 
income of $1,977 for last month, the 
first profitable February in the com- 
pany'.s history. The local sersicc airline 
noss’ has a record of rctuining a profit 
tor 10 consecutis c months. 

Enters .Air Freight Corp, had a net 
income of S14I.92S in 1954, compared 
ss'ith $122,321 for the presious seat. 
T'otal revenue increased to $5,535,525 
from 55,579,107. 

Ssvrssair’s gross earning for 1954 
totaled 525,850,000, a 35.5% incrcaso 
over 1953. 


international 

A. V, Roe Canada’s development 
program was set back an estimated six 
months last sveck by a $5-miilion fitc 
that ssvept through the company’s 
hangar at Malton (Ont.) Airport, des- 
tros ing four advanced aircraft plus some 
experimental engines and equipment- 

Iitdia’s -Air Headquarters is trying to 
.set up a local source of aircraft engines. 
Senior officers have held preliminary 
discussions on the plan with repre- 
sentatives of Bristol .-Aeroplane Co. and 
Rolls-Royce, Ltd. 

Canadian Pacific Airlines plans to 
inaugurate direct Tokyo-.Amsterdam 
flights June 1 over a transpolar route. 

Proposed merger of Japan Helicopter 
& Airplane I'ranvport Co. and Kyokuto 
.Aviation Co is expected to be con- 
cluded in jiilv. Japan Hclicoptei. capi- 
talized at $417,000, and Kyokuto, at 
$556,000, both suffered large deficits 
last year. 

KLM Roval Dutch Airlines is buying 
into Columbia’s Sociedad .Acronautica 
dc Medellin, plans to increase the 
cargo airline's 5400,000 eapitil substan- 
tiallv and allow the latter to start pas- 
senger business. 

Scandinavian Airlines System will in- 
crease transpolar Los Angclcs-Copcn- 
hagen service to three flights weekly in 
both directions Apr. 19 to handle in- 
creased load factors- SAS has been fly- 
ing the route twice W'cekly since Nov. 

15. 
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can you see B 

the difference? % 
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MARMAN g 

^ STAINLESS STEEL STRAPS ■ 


X 


choose your style ..plain end. loop end 


w 


or slotted loop end...T-dolt or quick coupler latch. ..there is a 
stainless steel Marman strap size and type to handle your specific requirement. 
Marman engineering and production personnel, with modern equipment 
and years of experience, are ready to design and manufacture to 
your requirements. There is a Marman engineer as near as your phone. 
Write, wire or phone today and let him join you; design team. 


MARMAN PRODUCTS COMPANY. Inc. 


11214 EXPOSITION 81VD., LOS AR 


Marman oroducts are manufactured under various U. S. and foreign patenfs and other patents pending 


WHO'S WHERE 





Washington Roundup 


Aircraft Earnings 

Investigations of the Gnancial position of leading Air 
Force contractors arc planned bv at least two committees 
of Congress; Senate Banking and Currenev and House 
Appropriations Committee. 

Tlie objective is to detcmiinc wliat effect defense 
business has had on earnings and Gnancial status. 

Rep. Jaime Wiittcn, a member of House Appropria- 
tions Subeommittcc on .Air Force, observed; 'AVhen 
contraets arc let on a bid basis, competition takes care 
of earnings. But when contracts ate negotiated, tlie 
only way to judge the procurement policies of the Defense 
Department is to consider the e^t of these on the 
Gnancial position of the contractors." 

While the priniarv’ concern of the appropriations group 
is an evaluation of Defense Department business prac- 
tices, the main concern of the banking and currency 
group is to determine what effect defense business has 
had on the stock market, in particular, and the economy 
generally. 

Senate Banking and Currency Committee and at least 
one other congre.ssional group— House Small Business 
Committee— have requested Defense Department for up- 
to-date reports on the 100 concerns receiving the largest 
dollar-volumc of defense business :md plan to make them 

House Small Business Committee's primary interest is 
in tlie concentration of government ousiness with big 

Airline Profit "Offsetting"? 

While House Appropriations Committee was criticizing 
Civil Aeronautics Board for moving too slowly in applying 
the Supreme Court decision requiring airlines to use 
earnings of one division to reduce subsidy of another, 
three members of Senate Commerce Subcommittee on 
Aviation introduced legislation to void the court decision, 
The sponsors; Republican Sens. Andrew Scboeppel and 
Frederick Pavne and Democratic Sen, Alan Bible. Their 
bill would give the Board ovplicite authority to set mail 
pay and subsidy on a division-by-division basis- It is 
confronted with strong opposition, making enactment 
unlikely. 

Pentagon 'Scoops' 

Continued complaints against military abuse of classi- 
Ged information to provide "scoops” for uniformed writers 
and certain magazines now is promised top Dcfen.se De- 
partment action. Defense Secretary Charles E. Wilson, 
rodded at a press conference about a forthcoming story 
y a Navy officer on a subject rendered taboo to Pentagon 
reporters, said he would study the situation. Efforts of 
military men to sell what they know, even when they get 
special release from the Defense Department, is a source 
of much criticism from professional reporters. In addi- 
tion there is a strong tendency, especially in the Navy, 
to favor certain magazines by timing release of classiGed 
infomiation to accomodate their publication dates. 

CAB Vice Chairman 

The Administration is reverting to the policy of previous 
Democratic administrations of having a minority member 
serve as either chairman or vice ehaimian of Civil .Aero- 


nautics Board with the appointment of Democratic Mem- 
ber Joseph Adams as vice chainnan. 

Tlie policy was dropped recently when President Eisen- 
hower named Republican Chan Gurney as chairman and 
Republican Harmar Denny as vice chairman. 

Permanent Feeders 

Legi.slation directing Civil Aeronautics Board to give 
permanent ccrtiGcates to the 14 existing local service air- 
lines has taken long strides toward enactment by winning 
approval from House Commerce Committee and Senate 
Comracicc’s Subcommittee on Ai iation. 

Only difference between the hvo: I'he Senate version 
would give C.AB authority to exempt from permanent ccr- 
tiGcation up to one half of the points on a carrier’s si’Stcm 
that ate unproGtable; the House version would not give 
the Board this authority. 

Under both measures, CAB would be required to issue 
permanent ccrtiGcates unless, since the date of last cet- 
tiGcation, senice was "inadequate and inefficient.” 

Turbine Tension 

Hottest aviation issue in the Pentagon; turbine en- 
gines, their role in delaying aircraft procurement, where 
the blame should be laid and what should be done about 
it. There are signs of growing tension, with feeling run- 
ning high between Defense Department and the armed 
services. Biggest Gtccrackcr was speech by Assistant Sec- 
retary of the Navy for Air James H. Smith, Jr., copies of 
whicJi are in demand (AW Mar. 21, p- 18). 

Defense Committee sessions to discuss the problem will 
be secret, volatile. Report is expected in a month. 

Pacific Mail Battle 

Transfer of military mail from the Military Ait Trans- 
port Service to scheduled conimercial carriers, expected 
to take both Pan American World Airsvays and Northwest 
Airlines off subsidy in the PaciSc, is e.iusing a stiff struggle 
between the two trans-PaciGc operators. 

Original plan of sharing the traffic at an equal rate of 
50 cents a ton-mile means a dis ision of some SI 5 million 
to S20 million and a subsidy-free senicc. Now a battle 
has developed because Northwest is getting the bulk of 
the traffic on a time and mileage differentim. Northwest 
has the advantage Over Pan Am with its Great Circle route 
to Tokyo, some 1,200 mi. shorter and eight hr, faster. 
Both Defense Department and the Post Office insist 
the shorter, more economical route be used. 

Post Office has suggested an altemati'e of equalizing 
the mileage for the two carriers as a solution to the 
subsidy problem. Neither airline has expressed interest, 
and Northwest speciGcally objected on grounds that it 
would be discriminatorv. 

Pan Am has taken the position that the situation can 
be resolved only if it, too, can fl\' the shorter Great 
Circle route. In the recently completed Trans-PaciGc Re- 
newal Case, Civil Aeronautics Board rejected PA.A’s 
application in fas-or of continuing Northwest alone, but 
tlic President reversed the Board by deferring action for 

Industry observers predict the seriousness of the two 
carrier’s rivalry may require presidential intervention 
before the end of the three-year trial period. 

—Washington staff 
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Long-Range Interceptor Selection Near 



• USAF expectcti to pick 
new .supersonic aircraft; 
goal calL for competi- 
tion winner to be opera- 
tional by 1960. 

Air Force will make a decision in 
a matter of weeks on the iS-montli- 
old supersonic long-range interceptor 
competition. 

In the face of widespread industiy 
conviction that too much time lias 
been spent making a determination 
in \iew of the original goal to base 
tlie plane in operational use b)’ the 
early 1960s, a recommendation by the 
Aircraft and Weapons Board will be 
presented soon to the Air Council. 

► Status of Proposals— Authoritative 
sources say the Air Force will order a 
new aircraft, denying current rumors 
that proposals submitted several months 
ago will be dropped in fai or of a larger 
rersion of McDonnell Aircraft Corp.’s 
F-IOI Voodoo, an entry in competi- 

Thc long-range interceptor proposals 
currently are at USAF headquarters, 
having passed through the command 
level of Air Materiel and Air Research 
,ind Development Commands. Ait Force 
spokesmen say there has been no change 
of spcciGcations since the request to: 
proposals was sent out in the fall of 
1953. Certain clariScations has'c been 
circulated, always as the result of in- 
quiries from manufacturers. 

In addition to McDonnell's new 
F-101, major contenders include Lock- 
heed Aircraft Corp., witli an advanced 
very liighs|)ecd interceptor design; Con- 
saiFs entry of a Gghter version of its 
B-58 supersonic bomber, nithoiit its 
bomb-loaded pod, and Northrop Air- 
craft, which has submitted a new de- 
sign for a large twin-jet aircraft. Douglas 
Aircraft Co. also has submitted a pro- 
posal in the competition. 

► Boeing Award Comments— Industry 
speculation on outcome of the long- 
range interceptor competition has 
grown noticeably more cynical in re- 
cent weeks, probably as a result of the 
way in which USAF disposed of the re- 
cent jet tanker problem. Fairly wide- 
spread caustic comments have beai 
made because Boeing Airplane Co. won 
the $700-inillion plum (AW Mar. 7, 


p. 13), despite reports that other designs, 
notablv that of Lockheed, may have 
been superior. 

"There doesn't seem to be much 
doubt," said one airframe manufacturer, 
"that there are factors outside of 
straight merit that help determine the 
decision. It mav be that certain plants 
has'e to be kept in operation, but it is 
a blow to Gnd that the best design 
doesn’t win because this bears weight 
in the decision." 

There is cs’idcncc that USAF already 
has become sensitive to this t\pc of 
comment and Grm denials are made 
svhen the possibility is raised that none 


Interceptor Avionics 

US.\F decision on a mauufactuiCT to 
develop the avionics Gre control and 
navigation equipment to be used iu its 

itself, has been hanging Gre for months. 
One reason foi the indecision reportedly 
is that fen- 6tms have been able to offer 
anytliing apptoachm| tlie long-range 
ra^r which the .Ait Force believes the 

tenders for the avionics system include; 
Hughes Aircraft. North American Avia- 
tion. Radio Corporation of America, 
AVeslinghonsc Electric Corp. (Air Ami 
Division), and Philco Corp. 


of the new aircraft proposals submitted 
in the long-range interceptor competi- 
tion will be acetmted. 

► Questions by Industry— SpcciGcations 
set up by USAF for the new aircraft in- 
clude a speed of Mach 2 and combat 
radius of 1,000 mi. It will carry ad- 
vanced electronic gear and armament 
for detection and destruction of enemy 
aircraft. Tlic interceptor will have a 

Some industry observers question the 
validity of the requirements, particularly 
for spMd and altitude. Mission of the 
aircraft, it is clear, is not that of the 
ordinary interceptor that is expected to 
engage in dog fights with other planes. 

Instead of tangling with other Gght- 
tts, its mission would be that of what 
the Air Defense Gommand now calls a 
bomhcr-dcstroycr, a Gying platform 
from wliieli the Ait Force can shoot 
down big and fast enemy planes on 
strategic missions. 

► Early Warning Factor— For this rea- 
son, it is pointed out, the aircraft will 
have a big advantage over the traditional 
Gghter once it is anned witli the latest 
air-to-air missiles, themsehes capable 
of seeking out the target, 

.Another factor, cited by those who 
question the need for long combat ra- 
dius, is the practical ability of USAF 
to proi'idc sufficient early svaming for 
the long-range interceptor to contact 
the enemy at its maximum range of 
1,000 mi. 
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Gross Warns Airframe Industry 
It Is Losing Weapon Business 


Los Angeles— Lockheed President 

Robert Gross warned last week tliat tlic 
airframe industry is undergoing tre- 
mendous structural change due to in- 
vasion of the field by outside firms. 

Airframe companies do not control 
aircraft prodnetion and design as they 
once dia, Gross said in his first major 
address since beerrming president of the 
Institute of tlic Aeronautical Sciences. 

Technical ads-anccs and new concepts 
have brought other compaities into the 
picture, he commented, noting that ele- 
vator, dental appliance, shoe and min- 
ing firms are among those now in the 
aviation field. 

► New Names-’'How strange their 
names would have sounded in the air- 
craft industn' 20 years ago,” he added. 

Of 22 major weapon systems now 
under development, only nine are con- 
trolled by airframe companies, Gro.ss 
pointed out. Of the rest, seven ate con- 
trolled by electronics firms, four by 
universities and two by automobile 
manufacturers. 

\Vhilc airframe companies will al- 
ways control tlic ait transport field, thev 
arc in danger of losing the aerial 
weapons business, he warned. 

► Source of Problems— “Shall we bend 
with the storm and see our industry 
splintered or face the wind and build 
more of the weapon systems ourselves," 
he asked? 

He cited tlic growth of the guided 
missile field and technical advances such 
as new types of powcrplants and auto- 
matic fliglit as reasons for the situation 
now facing tlie industry. 

"We do not necessarily have within 
the geographic confines of the earlier 
airframe companies the people with all 
the skills now needed,” Gross said. 
This has led the companies into passing 
some of their former prerogatives to 
outside fimis. 

► Loss of InfliiCDCC— .Airframe com- 
panies. svhicli once controlled up to 
90% of aircraft manufacturing, must 
stand firm .igainst this outside invasion. 
Gross insisted, or lo.se control of a large 
part of the aviation field. 

Under the weapons systems concept, 
the aircraft no longer is the star of tne 
show, he said, but is onli’ one instru- 
ment in a vastly complicated apparatus. 
For this reason, tlic airframe manufac- 
turer no longer exercises the influence 
he once did. 

"A change has come in wliich there 
are not airframe companies, but avia- 
tion or aircraft companies," Gross 
warned. 

► Engineer Support— Development of 
aerial weapons belongs with the air- 


frame companies, the Lockheed presi- 
dent assertw. His speech was regarded 
as a strong stand against tlic growing 
philosophy of passing out prime weapon 
system contracts outside the airframe 
industrs’- 

With the industry facing bitter com- 
petition, it needs full support from its 
engineers, Gross said. Among the prob- 
lems which need full attention, he 
listed; 

■ Drag reduction problems at high 
supersonic speeds. 

• Boundary layer control. 

• Reduction of the effects of clear air 
turisulence, particularly at high speed at 
high altitudes. A passenger should be 
able to take a 2-IG displacement at 
300-500 mph. witliout discomfort, he 

• Extension of range and reduction of 
weight bv use of exotic fuels which 
promise 30-10% mote rangc. 

• Development of a better and larger 
family of engines in both the turbojet 
and turboprop fields. 

• Use of nuclear power for flight. "Can 
we do something about shielding?" he 
asked. "We’ve got an atom-smasher; 
can’t we make an atom-bender?” 


The Aero Medical Assn, spoke of 
mice and men at its 26th annual meet- 
ing in Washington last week. 

The mice had developed gray hairs in 
their black coats because of high-alti- 
tude exposure to primary cosmic radia- 

Thc men were afraid of flying, or 
needed better instrumentation displays 
or hated the chafing of standard-issue 
oxvgen masks. 

► Sled Rides-Bclwccn the technical 
sessions of the three-day meeting, dele- 
gates had a chance to ride a miniature 
deceleration slcrl to an 8G peak or to 
examine the latest items of personal 
equipment of USAF. Na\y and RC.^F 
pilots, among more than 40 exhibits 
of the latest professional aids and de- 
iclopmcnts in this rapidly growing spe- 
cialty' field. 

Two panel discussions and 38 pages 
were presented to more than 1,000 dele- 
gates and visitors to the Aero Medical 
meeting. 

Specific highlights: 

• Completely automatic emergency es- 
c^c technique, developed by Navy for 
VTOL aircraft, has shown great prom- 
ise in dummy ejections from planes, 


Industry Growth 

Los Angeles— Lockheed studies predict 

and electronics industries over ^e next 
15 years- Lockheed President Robert 
Cross told the Institute of Aeronautical 
Sciences that spending in these fields will 
follow this pattern; 

1955 S71-8 billion 

I960 S 9 billion 

1965 SUi billion 

1970 SHI billion 


• Use of highly complex computers to 
get qualitative and quantitative answers 
on new designs in a few minutes, thus 

S uickly pointing the path to optimum 
esigiis. 

• Dcs’clopmcnt of an engincenng-man- 
ager t\"pe. "We find when we want to 
reward a qualified engineer with a man- 
ager-type job he usually is not suitable.” 
llic engineer is at his best in a creatii’c 
job, Gross said. "When you reward 
him with more responsibility, you put 
him in work lie is not qualified to do. 
If vou don’t put him in a management 
job, how do you reward him?” The 
answer, said Lockheed’s president, is 
file dei’clopmcnt of a well-rounded engi- 
neer with management qualities. 


rockct-propcIlcd sleds and hovering heli- 
copters. Cmdr. Roland A. Boscc and 
W, C- Buhlcr of U. S. Naval Parachute 
Unit, El Centro. Calif., suggested the 
installation of the new system in all 
single-scat aircraft with ejection seats to 
reduce the number of post-ejection fa- 

• Aerodynamic limits of flight at the 
upper border of the atmosphere were 
defined by Dr. Walter R. Dornbetger, 
guided missile consultant at Bell .Air- 
craft. Altitude limit svas set at about 
290,000 ft., «'itli minimum and maxi- 
mum flight speeds limited by available 
lift and aerodynamic heating respcc- 

• A prototype space ship cabin has been 
huilt for tile USAF to test the cliatac- 
teristics of a scaled system whicli car- 
ries its own atmosphere from the start 
of the flight. Such a cabin has no alti- 
tude limit- It was described by Dr. 
Hubertus Strughold, chief of the U.S. 
Air Force’s Department of Space Modi- 

• The grav-haired mice were exposed to 
radiation at altitudes as high as 97,000 
ft. for periods up to 18 hr., said Maj, 
David G. Simons, and Lt. C. H. Stcin- 


Aero Medical Meeting 

Forum Reports on Human Factors 
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metz of USAF Aero Medical Field 
Laboratory, Holloman .\FB, N. M. TTie 
niice fliglits were part of a program to 
determine the effects of primary radia- 
tion on animals. Post-flight examination 
showed the mice developed gray hairs 
at .in unexpectedly high rate. 

• The G-siiit can help fight fatigue by 
being inflated at random intervals to 
provide some measure of relief, reported 
five scientists from the USAb’ Aero 
Medical Laboratory, Wright-Patterson 
AKB. Ohio. Tests made with a 
grounded F-84 cockpit for simulated 
niglit.s up to 56 lit. duration showed the 
G-suit to be an effective aid. along with 
a dynamic cushion which inflates and 
deflates to apply pulsation to the pilot's 
buttocks. Conclusions; Prc'sent cockpit 
layouts and items of personal equipment 
except the oxygen mask are c-fficieiit 
enough to permit flights of extreme 
duration. The oxygen mask lias bcai 
repotted to chafe, to smell, to induce 
heavy perspiration and skin irritations. 

Allison Expanding 
Turbine Facilities 

Allison Division of General Motors 
Corp., will spend S75 million of its 
own money for new engineering, re- 
search and testing facilities designed 
to assist in the development of new 
high performance turboprop and turbo- 
jet aircraft engines. 

The project was disclosed by GM 
president Harlow H. Curtice in a 
statement before the Senate Banking 
and Currency Committee. 

► Defense CtiHcism— In addition to the 
fact that the new facilities will be pri- 
vately financed and devoted largely to 
work on military engines, added sig- 
nificance was seen in the fact that the 
Defense Department has been increas- 
ingly unhappy with the speed of tur- 
bine engine development- 

improvement of Allison’s facilities 
will include these features: 

• Area devoted to engine research will 
be increased from 500,000 to ncatlv 

1 million sq. ft. 

• Employes in engine development will 
be inctea’sed 40%. 

• Program will be completed in 1959. 

"AVe arc undertaking this project 

involving a large expenditure of our 
own funds." Curtice said, "to provide 
for the development of forward prod- 
ucts to meet the needs of the armed 
forces as we anticipate them, 

► Industry Requirement— “The advance- 
ment in design and performance of gas 
turbine aircraft engines is progressing at 
an ever-increasing rate. Engines in pro- 
duction today cannot meet the rcquirc- 
nicnts of the aircraft of tomoiiow where 
ability to operate at supersonic speeds 
and very hi^ altiludes.will continue to 
be demanded from engine builders. . . .” 


Renegotiation ActExtension Likely 


Pending passage of legislation extend- 
ing the Renegotiation Act, now consid- 
ered a certainty since President Eisen- 
hower asked Congress to approve the 
bill earlier this month, all defense con- 
tracts include a provision that they will 
be subject to the law and the terras 
passed on to subcontractors, The clause 
is retroactive to Jan. I when the act was 
allowed to expire. 

Frank L. Roberts. Renegotiation 
Board chairman, told Aviation Week 
the military services, particularly the 
Navy and Air Force, ate strong sup- 
porters of proposals now before Con- 
gress providing for extension of the 
board’s life. 

► Problenis— Roberts said that since 
1951 the board has found excess profits 
of 5232,005.643 in defense contracts 
held by 1.721 manufacturers. 

High interest of aircraft ptociirement 
officials in seeing the act renewed is 
based on practical problems such as 

• Supersonic planes and guided missiles, 
by their nature, require long lead times 
and make it difficult to reach close 
initial pricine. 

• Widespread subcontracting, much of 
it for components tliat are growing 
more specialized and complex, cannot 
be covered for protection of the govern- 
ment in anv way except througn rene- 
gotiation. 

In his message to Congress recom- 
mending extension of the Renegotiation 
Act of 1951, President Eisenhower 
touched on these matters, adding tliat 
the general complexity of defense sup- 
plies and the necessity for contract 


alteratioii.s also help tu make renegotia- 
tion necessary. 

Tlie Nk'hitc House also pointed out 
tliat substantial sums will be paid out 
in the next two years to build USAF 
to 137-wing strengtii in addition to air- 
ciaft to be bought for the Navy and 

► Recaptured— I'igurcs on how much 
the board lias recovered from industry 
through its activity since 1951 were dis- 
closed before the congressional comniit- 
Icc holding hearings on Independent 
Offices Appropriations for 1956- Under 
ordinary circumstances, the board docs 
not publicize its "profit” in recaptured 
dollars, preferring to rely on its very 
existence as a factor in restraining manu- 
facturers from the temptation to over- 
price wliat they arc selling the govqrn- 

Higlilights from the board's testi- 
monv presented to the congressional 
committee; 

• Two regional offices, at M'ashiiigton 
and Boston. Iiavc been closed and tlicir 
case load shifted to the office in New 
York. 

• Tlicre arc 8,000 contractors subject to 
renegotiation «'ho have failed to file 
reports. Justice Department action is 
imminent in some of these cases. Most 
of tlieni involve subcontractors. 

• In 1954, the board found excessive 
profits of 5130,085,311 in the accounts 
of 1,077 contractors. The largest 
amount recovered from a single con- 
tractor was 520 million. 

• Four contractors made voluntary re- 
funds totaling 55.510,000 to the govern- 
ment in Fiscal 1954. 



U. S. Army Accepts First DH-Canada Otters 

U, S. Array has accepted six of 90 dc Havlllaiid-Canada Otter utility pbnes. now designated 
U-1. First U-ls arc going to the Array Corps of Engineers for use as .sup(dy planes in 
Akiskan and Caribbean topographical surveys. They ore painted in .Arctic colors: white 
with high-visibilitv-ied wiiigdps and tail. Subsequent U-ls will go to Transportation Cor|ss 
Troop companies. Array ordered the new planes following evaluation at Ft. Bragg. N, C. 
Navy is getting four Otters, designated UC-1. 
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Southwest Wins ‘Test’ 
AF Overhaul Contract 

First contract to a private service- 
lypc facility, covering ovaliaul of 
1,290 Allison J33 turbojet engines, will 
be signed early this week by USAF’s 
Air Materiel Command and Southwest 
Aimiotive Co,. Dallas, Tex. Amount of 
the contr.ict, covering work in Fiscal 
1955 and 1956, is 52,171,321. 

An AMC spokesman said the depar- 
ture from contractfng with engine 
manufacturers for all outside overhaul 
work is part of an effort to spread 
the skills ncecssarv over more of in- 
dustry so it will be available in ease of 
national emergenev. USAF will keep 
its own depots in operation, 

► 51,600 Per Engine-Southwest Air- 
motis'e's contract is m two parts, cover- 
ing the program for the remainder of 
Fiscal 1955 and the nc.st year. The 
first part provides for overhaul of 60 
engines for S118.003. For Fiscal 1956, 
the deal will cover 1.290 engines at a 
cost of $2,033,318. Tiie price will aver- 
age out, according to AmC, to about 
$1,600 per engine. 

USAF said contr.icts covering over- 


haul of jets by commercial operators 
have been delayed by lack of suitable 
facilities, a situation attributed to the 
fact that no jets ate in commercial 
service. Southwest is reported to plan 
.in investment in tools and equipment, 
plus a program to have its technicians 
trained in jet oscrhaul procedures with 
USAF personnel. 

► Test Run— The J33 was chosen for 
what the Ait I'orce calls a “test run’’ 
partly to set up reserve US.AF overhaul 
capacity for later type power units. 

A spokesman said several firms ate in- 
terested in entering the field but it will 
be more than a year before any further 
action is taken because Southwest’s 
capacity is sufficient for the immediate 

Manufacturers also will continue to 
provide contract overhaul services. 

3 Carriers Divide 
USAF’s Engine Lift 

First phase of Air Force’s global 
aerial logistics svstem (AVV Feb. 21, p. 
133) will start operating Apr, 1 follow- 
ing the award of tluee contracts to carry 
aimaft engines to overseas bases for 


an initial threc-montli period. 

Contracts totaling mote tliaii $l-mil- 
lion were awarded to; 

• Overseas National Airways to fly ten 
round trips a month between Sail 
Bernardino Ait Materiel Aren (Norton 

Calif.) and 'I'achikawa, Japan, 
Far I'last Ait l•'orccs depot. ONA will 
use DC-ds. Amount of the contract is 
$490,000. Per plant-mile rate is 
S1.145S. 

• Flying Tiger Line to fly scs vii tmmd- 
trips a iiiontli from Wright-Piiltcrsoii 
AFB, Ohio, tu Buttonwood, England, 
Chatcauroux, IT.uicc, and Nunassenr, 
French Morocco, FTL will carry ]47 
engines in DC-4s. Cost is $290,000 
with a per plane-mile rate of $1.45. 

• Stick Airways to fly seven roundtrips 
a niontli from tlic Oklahoma Citv .\MA 
(Tinker Ah'B Okia.) to Alaskan Air 
Command bases and Northeast ,\ir 
Command b;ises in Greenland. Slick 
will cattv Allison J3 5 engines in its 
DC-fiAs.' Pavment will be $275,000 
with a per plaiic-nulc rate of $2-003. 

O’hcre were tiiiht carriers bidding for 
the three contracts with four bids sub- 
mitted for the Jaijaii airlift, si.s bids for 
the airlift to .Alaska and Greenland, and 
four bids for the airlift to Europe and 
North Africa. 

► Rock-Bottom Prices— Unsuccessful 

biddas were: Califumia Fasteni Avia- 
tion. North .American Airlines, Sea- 
board & Western Airlines, Transoccan 
Air Lines, and U.S. Overseas Airlines. 

No bids wCTC submitted by scheduled 
domestic trunklines or international 

Tlic per plane-mile rates were rnek- 
bottom, ubsctTcrs said. Bid requests for 
airlift needs starting in July will be is- 
sued soon bs the .Air Materiel Com- 
mand, Davtoii, Ohio. 

The carriers wiinimg the awards arc 
meeting svitli Military Air 'I'ransport 
Sersice to arrange schedules, 'llie op- 
erations svill be controlled by M.A'I'S- 

► DEW Aittift— In other airlift develop- 
ments, USAF reported that Douglas 
C-124s from I'actical Air Command 
arc operating from an RCAh' .station at 
Fdiiionton. Canada, flying equipment 
to points in the Canadian arctic in sup- 
port of the distant early waniing 
(DEW) line under construction there. 
Ihc C-I24s arc augmenting airlift con- 
tracted for with mrioii.s Canadian com- 
nicrcial carriers and are fenying equip- 
ment which cannot be handled by the 
Canadian carriers 

Other Air Force transports will he 
used in DKW' line support this spring 
and summer, operating from Churchill, 
Manitoba, and M<int Joli, Prmince of 
Quebec. 

Emergency requirements for caitying 
268 tons of supplies to Iceland resulted 
in the award of short-tenn contracts by 
MAI’S to Overseas National. Seaboard 
& Western and Flying Tiger. 


Aviation Gasoline Bids Asked 


Bids for 20,18;,300 ba: 
asked last week by the A 
Total K "roughly the ■ 
Col. Arnold C. G'nimaii, 
month basis. Requjtemei 
mined. 


Hck 


s the bi 


akdow 


Tels of aviation gasoline for the first half of fiscal 1956 w 

-died Services Petroleum Purchasing Agency. 

amc” amount being purchased in the current fiscal period, 

its for the second half of Fiscal 1956 have not been detcr- 
nf leqiiicements of the four grades by aviation gns by areas: 
(in thousands of barrels] 


Navy 

Coast Cluird . . . 

Air Force 

Total 

Gulf Coast 

Navy 

Cook Guard . . . 

Ait Force 

Total 

Coast Guard . . . 

Total 

West Coast 

Coast Guard . . . 

Air Force 

Total 

Total 

Navy 

Coast Guard . . . 

Air Force 

Grand Total . 


2.365.6 

2,809.0 

5.174.6 
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3 Firms Report Profits of $20-Million Plus 


Led by United Aircraft Corp., the 
nation's aviation industry last week con- 
tinued the spring flow of annual reports 
on their business in 1954. Other com- 
panies issuing statements included Ka- 
man Aircraft and the Glenn L, Martin 
Co. General Dynamics issued its earn- 
ing figures in a news release pending 
publication of the complete report in a 
few weeks. (For annual reports by 
Boeing Airplane Co., Lockheed Air- 
craft Corp,, Curtiss-Wright Corp., and 
Chance Vought Aircraft, Inc., see 
p. 25.) 

United Aircraft 

United Aircraft Corp.. East Hartford, 
Conn., had a net income of 523,996,252 
in 1954, equal to 57.65 a common share 
in addition to the usual $5 a share on 
prefetied stock. Sales for the vear were 
$654,239,961, down ftom 5690,758,145 
in 1953. 

The 1953 sales figure has been ad- 
justed to allow for activity of the 
Chance Voiight Aircraft Division, which 
became a separate corporation Jan. 1, 
1954. The 1954 net compares to $21,- 
193,733 in 1953, including the Chance 
Vought income, equivalent to 56.22 a 
cohimon sltarc. 

► Lower Military Profit- United said the 
gain in 1954 net profits was due to the 
end of the excess profits tax. Income 
before taxes was down, the report 
pointed out. because of reduced com- 
mercial sales and lower profit on military 
business. 

The corporation’s backlog at the be- 
ginning of this vear was $1,375 million, 
up from $1,160 million a year earlier. 

This includes orders on the books of 
all divisions. 



Highlights from the United report: 

• Pratt & Whitney’s 1954 shipments 
were 53% gas turbine engines, with the 
10,000-lb. thrust J57 in its tliird year of 
production. Mote than 1.000 of these 
engines base been produced. 

• The adsanced J75 is in full scale test 
and other new' projects are under way 
at Piatt & Wliitncy for the Air F'orce 
and Nas'y. 

• Work on the atomic-powered engine, 
started in 1951. is on schedule. Starting 
in 1957, Pratt & Whitney will operate 
USAF’s new Connecticut Aircraft Nu- 
clear Engine Laboratory at Middletown. 

• Production of tlie J48 jet will be re- 
sumed this year to power Navy F'9F-6 
and F9F-5 carrier fignters. 

• Hamilton Standard’s disersification 
program, started to offset the loss of 
propeller business witli tlic adsent of 
jet engines, is ptogressing. In 1954 the 
division doubled its shipmenb of air- 
craft equipment. Plant area has been 
expanded. 

• First production units of the twin- 
engine Sikorski' S-56 helicopter, will be 
delivered late this year for Marine and 
Atmv use. A new 800.000-sq.-ft. plant, 
that will more than double present 
companv eapacitv, will be opened in 
Stratford this summer to produce the 
S-56. 

• There are no production orders for 
the turbine-powered S-59 helicopter, 
but the dis ision belies es the market will 
deielop- 

• The Research Department this year 
will start using new transonic and super- 
sonic windtunncis as uell as a new elec- 
tronic computer. 

Martin Aircraft 

Glenn L. Martin Co., Baltimore, 
Md„ reported 1954 sales of $270,729,- 
973, an increase of 30% from the 
previous year’s $208,006,538. Military 
services took 99% of the year’s output. 

Eaniings for the vear were $20,052,- 
315, compared with 515,094.756 for 
1953. The 1954 net was equal to $7.85 

The company’s backlog at the begin- 
ning of 1935 was about $600 million, 
slightly higher than a year ago, and 
covered contracts tunning into 1957. 
► Finances— The Martin report empha- 
sized improiemcnts made in the com- 
pany's financial position. A $10 million 
loan, taken commercially to cancel a 
V-loan debt, was paid oft and the firm 
at the end of the year had $32 million 
in cash and short-term investments. 

President George M. Bunker said the 
Martin management plans to stay in a 
strong cash position for three reasons; 

• To finance new contracts that may 


UAC Spending 

During 19S4 United Aircraft Corp.'s 
three divisions-Pratt 4- Whitney. Si- 
kotsky and fiamilton Standard— bought 
]>arts and components from 7,000 sub- 
contractors and suppliers. 

More than 75% of these firms are 

The subcontractors and suppllci.s col- 
iected from UAC about $340 million 
—mote than 55% of its total expenses 


grow out of advanced design work. 

• To cut the amount of progress pay- 
ments in accordance with Defense De- 
partment policy. 

• To invest in laboratory facilities to 
expand engineering work and des'clop- 
ment of new materials and manufactur- 
ing techniques. Mote than $5 million 
has been appropriated for this work. 

Bunker said advanced engineering 
would be responsible for future success 
and that thcAlartin effort in this line is 
the mo.st intensive in its history. 

General Dynamics 

General Dynamics Corp., major unit 
of which is Convait Division, had net 
c-amings of $20,795,472 in 1954 John 
Jay Hopkins, president, reported. 

For comparison, it was reported that 
in 1953 the combined net of General 
Dynamics and the former Consolidated 
Viiltee Aircraft Corp., was $13,193,866. 

Net sales of General Dynamics in 
1954 were $648,641,241, a' 12% gain 
over the combined sales of the two 
companies of $577,347,511 in 1953. 

After giving effect to a two-for-one 
stock split announced earlier this month. 
General Dynamics earned $4.72 a 
share for 1954. 

Backlog at the end of 1954 was more 
than $1 billion. 

Kaman Aircraft 

Kanian Aircraft Corp., Bloomfield, 
Conn., had net earning of $344,046 
in 1934 compared with $206,853 the 
previous vear. Income rose to $13,395,- 
242 froiii $11,646,236. The company 
l>aid its first dividend of 10 cents a 
sliare last December. 

All of Kanian's helicopters are for 
the military services. During 1954 a 
new research and test facility, built by 
the Navy, was opened. The company 
also flew the first drone helicopter and 
the first helicopter powered by twin 
gas turbines. 
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Aeronautical Research Lag Cited 
To Support NACA Budget Increase 


Testimony that the U. S. is la|ging in 
aeronautical research and development 
and risking the possibility of the devel- 
opment of a “technological suptise" by 
the Soviet Union was presented to the 
House Appropriations Committee by 
members of National Advisory Com- 
mittee for Aeronautics. 

Supporting an S11.5 million increase 
in NACA's Fiscal 1956 budget for op- 
eration expenses to provide for the 
operation of three new windtunnels and 
increase the level of the research effort. 
Dr. Jerome Himsaker. NAC.A chairman, 
made these two points; 

• "In our opinion the design and devel- 
opment of nenv types of aircraft are not 
now adcquatelv supported by basic re- 
search dab. That means we are going a 
little bit faster than our knowledge. Wc 
sometimes ate bking a chance in some 
of these new developments. The rela- 
tively little mote research money will 
vield results of the value of many times 
the cost in improved airplanes." 

• "We cannot know with certainty how 
well we ate doing with respect to the 
Soviet. Wc like to believe that we still 
har e a lead in quality, but wc do know 
that the Soviet is accdciating its pro- 
gram. and we do know that aeronautical 
science in this country is suffering for a 
lack of funds sufficient to attack many 
scientific problems which appear as if 
they should be gone into," 

► ‘Technologrcaf Surprise’— In addition 
to the acceleration of the Sor ict aero- 
nautical program, Lt. Gen. Donald 
Putt. USAF Deputy Chief of Staff for 

Research and Development, stressed 


this concern: 'T think that right now 
in the next 6ve or six years the Russuns 
are perfectly capable of confronting us 
with a technological surprise— with a 
new miliUry weapon in any particular 
area that they choose to devote their 
resources, their scientihe brains, and 
their effort. They might not be able to 
beat us across the board, because wc 
might have better engines than they 
have, and they might liavc better mis- 
siles then we have, but the thing we 
worry about most is the possibility of 
the technological surprise with a new 
weapon. Tire balance now of qualitative 
superiority in our weapons is such that 
t think the international situation could 
be changed dramatically if such an inci- 

Vice Adm. Ralph Oftsie. former Dep- 
utv Chief of Naval Operations for Air 
and now commander of the Sixth Fleet, 
reported that the Navy is having difficul- 
ties in the high-altitude, high-speed op- 
eration of its aircraft similar to those 
coofronted with USAF’s F-lOO (AW 
Mar. 7, p. II). "Wc simply do not have 
the information which we should have” 
00 the flow of air through jet engines, 
fj^ring guns, and aircraft control, he dc- 

New York’s Airports 
Set Traffic Records 

Greater New York’s four civil air- 
ports handled a record 9.520,858 pas- 
sengers during 195-f and processed 
peak loads of more than 122,000 tons 


of ca^o and 40,000 tons of airmail. 

In its annual report last week, the 
Pott of New York Authority gave this 
breakdown: 

• Idlewild InlematiODal. Passengers 
increased 22% to 2,939,968; airmail 
gained 46.6% to 29,925.900 lb.; cargo 
totaled 87.135,700 lb., a 1.5% drop, 
and aircraft movements amounted 
100,976, a 14.9% increase. 

■ L^Guardia. .Airmail gained 9.5% to 
44,001,000 lb., while cargo declined 
9.9% to 99,874,500. Passenger traffic 
increased 3.7% to 4,909,840. and air- 
craft arrivals and departures totaled 
203,572. climbing to 2.1%, 

• Newark. All traffic tobis topped 
those of prex’ious years. Passengers in- 
creased 29,8% to 1,471,030; airmail 
was up 56.7% to 6.847,600 lb.; cargo 
gained 37.8% to 51,417,100 lb., and 
aircraft traffic totaled 95,331, an 13.5% 
increase. 

• Teterboro. Aircraft movements, pri- 
marily business planes, increased 3.3% 
to 209,494. Cargo dropped 0.5% to 
3,566 tons. 

Fokker Requests TJ. S. 
Certification for F.27 

The Fokker F.27. a kiading DC-3 
replacement contender, is being pro- 
cessed for certification by the Civil 
Aeronautics Administration. TTiis is 
the first time CAA has processed a 
foreign-built airplane for U. S. certifi- 
cation. 

Representatives of Fokker Royal 
Netherlands Aircraft Factories have met 
with CAA officiab for preliminary dis- 
cussions on the request for a U- S. 
certificate for its turboprop transport. 
Normally, CAA accepts certification of 
the country where an airplane is built, 
as it has with Britain’s Vickers’ Vis- 

The Netherlands company asked for 
a U. S. certificate because it fccis the 
high reputation of such approval wall 
improve sales. Also, if Fairchild Engine 
& Airplane Corp. completes plans to 
build the F.27 under license in this 
country (AW Dec. 27, p. 75). U. S. 
certification would be advantageous 
in speeding certification and acceptance 
of the Fairchild product- 

Meanwhile, increased importation of 
foreign airaaft and expanding over- 
seas operations of U. S. airlines calls 
for establishment of a new CAA post 
in Paris. 

A new job of aircraft engineering 
advisor has been created to provide 
information to U. S. government 
agencies and American manufacturers 
and airlines, as well as foreign govern- 
ments and manufacturers. The post 
will be held bv Raymond B. Maloy, 
former chief of the CAA Flight Test 
Branch. 


Aircraft Industry Backlog Drops 12% 

Backlog of orders for complete aircraft, engines and propellers as of Dec. 31. 1954. 


Iiand at the Cl 
Mar, 31. 


June 30, Sept, 9, Dec. 31, 


Aircraft engines and parts - 

U. S- military 

Other 
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11.383 10,679 

10.664 10.012 

719 667 
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Convair’s engineers and nuclear physicists 
are making bold strides toward the flight 
of atomic-powered aircraft. 

At Fort Worth, with the largest staff of 
its kind in the industry, Convair is operat- 
ing the first U. S. Air Force atomic reactor 
and laboratory. And at San Diego, Convair 
engineers are working toward the adapta- 
tion of nuclear energy for the development 
of other weapons systems. 


Convair has a unique advantage in turn- 
ing the atom into motive power for aircraft 
by interchange of data with Electric Boat 
Division of General Dynamics Corpora- 
tion, and builder of the U.S.S. Nautilus, 
first atomic-powered submarine. 

Atomic research at Convair is sprouting 
wings . . . wings for the nation’s defense and 
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Blimps Join Navy Early Warning Team 


By Henry Lefer 

Akton-The non-rigid airsliip, a key 
weapon in llic team that drove enemy 
submarines away from American coasts 
in World War II. has been adapted to 
the mission of giving early warning of 
tlie approach of enemy bombers- 

Goodvear Aircraft Corp.'s ZPG-2W, 
6rst of the .\KW (aircraft early warn- 
ing) blimps, made its first flight last 
month, and more have been ordered 
by Navy. These airships will supple- 
ment licavier-than-ait picket aircraft 
such as Ixickhced's WV-2 Super Con- 
stellations. 

Cost per ]x>und for airships and air- 
craft performing coiiiparablc missions is 
cstim.ited to be about equal by GAG 
spokesmen. 

► Endurance Recoid-The ZPG-2W is 
a sister ship of the ZPG-2 which last 
year set a .snstained-flight-without-re- 
fueling record of mote than 200 hours, 
Equipped for refueling and reballasting 
in flight, one of the few limitations 
hereafter would he endurance of the 
2! -man crew, 

AEW detection equipment is housed 
in a huge glass-plastic radome atop the 
airship's back. This big bubble is con- 
nected with the cat below by a 75-ft. 
vertical rubberized tunnel running 
through the airship’s envelope. There 
are tsvo ports in the AEW radome, but 
whether the structure is occupied by a 
crewman during flight has not been re- 
vealed. In addition, the ZPG-2W car- 
ries submarine detection equipment in 
its big bellv radome. 

Length o'f the ZPG-2W is B42 ft. and 
capacity is 975,000 cu. ft. of helium. 
Power comes from two Wright RIJOO 
piston engines with a normal rating of 


about 700 hp. that can drive the ship 
at about 70 knots. The two 18-ft. 
Curtiss Electric props are three-blade, 
full-featliering, controllable-pitch and 
reversible. Props are mounted on out- 
riders projecting from each side of 
the control car. 

One of the features of airships that 
fascinates Navy planners is that helium 
provides the lift. Engines are used 
primarilv to push the craft forward. As 
a result, only about 1 hp. is needed to 
push 80 lb. of load. In an airplane the 
ratio is close to 1 hp. to 10 lb. 'The blimp 
can hover or travel at relatively slow 
speeds. Engines can be throttleii back 
to provide just enough power to main- 
tain headway. As a result of the “free” 
lift and small engines, fuel consump- 
tion is low, compared with heavicr-than- 
air craft. A fleet of AF.W blimps re- 
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maining on station for a week or longer 
with new refueling techniques, could 
mor e back the protective curtain around 
the U. S. perhaps by hundreds of miles. 
► High Availability— In World War II 
operations, airships assigned to fleet 
units recorded 87% availability-in op- 
eration or in readiness for operation. 
'Ihe airship fleet made nearly 56,000 
flights and spent 550.000 hours in the 
air. None of the 89,000 ships they 
escorted during the war was lost. 

Blimp missions in World War 1! 
were directed primarily against sub- 
nsarines. .As they joined the service in 
growing numbers, they drove the Nazi 
U-boats off the relatively shallow At- 
lantic shelf out into deep water. 

When Japan attacked Pearl Harbor, 
the Navy had 10 blimps of all types in 
operation, but only six large enough for 
service at sea. The Airship Service com- 
prised 100 aircrewmen and 100 pilots 
(including retired, reserves and stu- 
dents). At the peak of the U-boat war, 
more than 120 airships. 1,500 pilots, 
5,000 aircrewmen, and S.OOO adminis- 
frarir’e personnel were in the ship-air- 
plane-airship anti-sub team. The num- 
ber of mercliant ships sunk in Atlantic 
coastal areas dropperi from 454 in 1942 
to eight in 1944, 

•As the war neared its end, the Ger- 
mans threw snorkel submarines into 
the fight against coastal shipping on 
the approaches to Britain. A blimp 
squadron was readied for the move to 
an English base when the German High 
Command surrendered, so there was no 
contest between the airship and this 
mote-deadly submarine. 

Howe'er, airship men claim that the 
blimp, with its ability to hover and to 
carrv mote and larger types of detection 
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equipment than the airplane, is superior 
to its teammate as sUb-spottei- \\'itli 
tlie latest developments in magnetic 
and other detection des’ices, they say 
it is more than a match for the snorlrel 

► Scout and Patrol— Navy’s anti-sub- 
marine airship fleet wfll hunt out the 
enemy with the latest in sonar, mag- 
netic airborne detection (MAD) equip- 
ment and lionting-type weapons. The 
fleet will consist of two major types of 
airship: 

• ZSC. a "scout" type with intermedi- 
ate duration of about 24-36 hours. 
Helium capacity is 527.000 cu. ft. 
Latest of the S ships is the XZS2G-1, 
which will be delivered soon to Navy. 
This ship exchanges the usual cruciform 
tail, with horizontal and vertical con- 
trol surfaces, for an inverted Y-tail, 

• ZPG, a long-range "patrol" type, has 
control surfaces (ruddcv.itors) set at 4’ 
degrees from horizontal and vertical. 
This type is a postwar development. 

To permit access to the giant radonic 
that houses the belly gear, the bottom 
section is made of rubberized fabric 
with a zippered manhole. The tadome 
is pressurized to maintain aerodynamic 
contour in flight. 

All S ships from the ZSC-4 onward 
are postwar modifications or develop- 

►Tail Techniques— Although a blimp 
can take off straight up, when heavily 
loaded it requites a takeoff run. This 
is awkward with the old-stvle tail ar- 
rangement. As the nose goes up, the 
tail may drag on the ground. To get 
around this. Goodyear Aircraft design- 
ers moved the control surfaces in the 
ZPGs to the 45-degrec position. This 


simplified control problems at the same 

However, it introduces the problem 
of snow collecting in the trough 
formed between tlie two upper rudde- 
vators and the airship body. An answer 
to this is the inverted Y-tail carried by 
the XZS2G-1. 

► Structure— The airship envelopes. Neo- 
prene-coated cotton, are made at GAC’s 
Litchfield Park, Ariz,, plant. The cars 
and metal structure for the nose and 
tail are fabricated at Akron, Assembly 

Helium is carried in gas bags in the 
envelofse. In addition, diete are two 
ballonets along the belly of the ship 
which carry air. By varying the quan- 
tity of air in the ballonets, the buoyancy 
of the nose or tail is changed, provid- 
ing a system for controlling the airship's 
altitude and attitude. 

The car is attached by steel cables 
to steel catenaries which run along 
the top and bottom of the ship. The 
car itself is made of Bondolite, a 
Goodyear sandwich material. In the 
ZPG-2W, Bondolite consists of alu- 
minum alloy sheet with a balsa wood 
cote. Other types of Bondolite have 
aluminum foil, paper, fiber glass or 
foamed plastic centers. 

The ZPG-2Ws control car is a 
double-decker, with crew quarters and 
galleys above and operational stations 
on the lower deck. Flight controls mav 
be controlled manually or by autopilot. 
Tricvcle landing gear is used. 

Helium in the gas envelopes is main- 
tained at 0.7 psi. pressure differential 
from atmospheric. It is this slight pres- 
sure that keeps the envelope filled out 
to its familiar shapre. 


Airship proponents say the blimp can 
operate in any kind of weather that air- 
planes can. it can take off and land, 
wiA the aid of radar, in any visibility 
condih'on. It requires no very great 
landing facilities, out can operate from 
a portable mooring mast- 

Coodyear gets helium for its own 
two blimps in 200,000-cu. ft. tank cars 
at a price of J30 per 1,000 cu. ft. By 
means of the air ballonets and by keep- 
ing within optimum operating altitudes, 
the amount of this costly helium that is 
lost by valving off is small. The old 
Hindenburg, a 7-im11ion-cu, ft. dirigible, 
valved off as much as 1.5 million cu. ft. 
of hydrogen in the course of an ocean 
crossing, 

CAA to Get Data 
On Jet-Assisted C-46 

Flight test data covering a specially 
modiSed Curtiss C-46 fitted with twin 
auxiliary jet powerplants now only 
awaits compilation and checking prior 
to being submitted to Civil Aeronautics 
Administration for approval. 

The data will be transmitted to CAA 
by Transocean Air Lines. The airline 
has been Irandling the flight test side 
of the project jointly with El A1 Israel 
Airlines, wliich owns the copyright and 
engineering tights to the assist-jet in- 

The pods are mounted side-by-side 
beneath the C-46’s belly. Each contains 
a Turbomeca Marbore 2 turbojet rated 
at approximately 900 lb. thrust to in- 
crease the plane’s takeoff weight by 
10,000 lb. The installation also im- 
proves single-engine and high-altitude 

U. S. Experts to Attend 
Dutch Copter Meeting 

Four U.S. helicopter experts, repre- 
senting both manufacturers and com- 
mercial operators, wfll take part in a 
three-day conference on rotary-wing and 
heliport problems in Rotterdam, Hol- 
land, July 27. 28 and 29. 

Sponsored by the Rotterdam Heli- 
copter Syndicate, the meeting wfll be 
held in conjunction with the Rotter- 
dam National Exhibition. 

► Speakers— Papers on commercial as- 
pects will be 0 ven by Clarence Belinn, 
president of Los Angeles Airways and 
Robert L. Cummings, Jr., president of 
New York Airways. 

Frank N. Piasecki and Sergei Sikorsky 
will speak on technical aspects. 

Other speakers will include Louis 
Breguet, French aircraft designer and 
helicopter pioneeq G. S. Hislop, chief 
designer of Fairey Aviation Co., and 
M. Naome, chief of the helicopter de- 
partment of Sabena, Belgian airline. 


AVIATION WEEK, Morch 28. I9S5 




The ocean isn't trackless any more. 

Today, rescue planes anywhere on the seven seas — at any 
distance from a shore check point — can fly a search pattern 
as precise as a grid laid out on land. In fact, the grid is literally 
etched by electronics on the face of the globe- Search runs by 
the same plane can be flown along exactly parallel lines. 

A new navigation unit with a cybernetic brain, developed by 
General Precision Laboratory in cooperation with the Air 
Force, links plane course with grid course. It is never fooled 
by shifting winds, nor fazed by absence of sun, stars or radio 
beams. Ceiling can be down on the deck, but the search goes 
along grid lines like flanged wheels on rails. 

With inexhaustible patience, this electronic brain keeps a 
mile-by-mile record of plane speed in climb, cruise or descent, 
in turbulence or still air . . . notes every shift in course, meas- 
ures and remembers each variance in wind. It gives an exact 
fix, at any instant of flight. 

Its uses are many, in precision flight free of ground communi- 
cation, Search and rescue is an obvious one. And morale is 
higher when airmen know that if they are downed in the far 
reaches of a strange ocean, rescue planes will look for them 
with a device that follows signposts in the sea. 

This device emerged from the advanced research and devel- 
opment work of GPL; it is typical of the challenge it offers 
engineers, the facilities it adds to the nation's might. 

GENERAL PRECISION LABORATORY 

INCORPORATED • PLEAS ANT Vlll E. NEW YORK 
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We're pleased to have contributed a measure to the success 
of your brilliant new Lockheed Super-G Constellations, with 
two 125,000 Btu heaters aboard. Both installations are in the 
wing hllets, one of which is shown in the photograph taken 
from the ground looking up. 

Janitrol heaters put “heat where you want it" on the ma- 
jority of commercial, utility and military aircraft. Janitrol 
products include heaters and heat exchange accessories for 
all aircraft. 


# Janitrol, 

tlRCRAFr-AUIOMOTIVf DIVISlOH 
SURFACE COMBUSTION CORPORATION 
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Annual Reports Pinpoint Prosperity , , , 


Aircraft Profits, Activities Continue Climb 


.\nnual rcporti of aircraft companies 
continue to reflect the industiy's high 
level of activits' and profit in 1954. 

Financial resumes were distributed 
by Boeing Airplane Co., Lockheed Air- 
craft Corp., Curtiss-Wright Corp., and 
Chance Vought .Aircraft, Inc., which 
completed its first year as an inde- 

C endent producer after leaving the 
'nited Aircraft Corp. .A fourth report 
was published by Minneapolis-Honey- 
well R^ulator Co., major supplier of 
aircraft components. 

Boeing 

Boeing broke into the billion-dollar- 
a-year sales circle in 1954, first aircraft 
company to reach that goal. The total 
amount was Sl.055,176,265. Net earn- 
ings were 536,976.025. equivalent to 
Sn.39 per share ou 3.246.4364 out- 
standing shares. This compared with 
net earnings in 1953 of 520,318,178 
or $6.26 per share on the present num- 
ber of shares. 

Backlog at the end of the year was 
about 52,131.000.000, substantially all 
of it in goseminent contracts. This is a 
slight decrease from a backlog of $2,- 

557,000,000 at the end of 1953. 

► Four Dividends— Earnings in 1954 
amounted to 3.58 cents per dollar of 
sales, compared nith 2.21 cents per 
dollar of sales last year. 

During the year Boeing paid four 
cash dividends totaling S3 per share 
with total dividends amounting to $9,- 
729.122, A stock dividend of one share 
for each share held also was distributed. 

Net worth of the company is $109,- 
441,257 including an increase of 527,- 
246,901 in 1954. Stockholders’ equitv’ 
was 533.71 per share. 

Employment for the year averaged 
65,054 with 36.251 employed at Seat- 
tle-Renton, AS’ash., and 28,803 at 
Wichita, Kan. Wages and salaries 
amounted to 5300,244,415. 

Other Boeing highlights for 1954: 

• Award of an Air Force contract fot 
the KC-135 tanker-transport. 


• On-sehedii!c production of the B-52 
jet bomber at Seattle and Wichita. 
•Progress on the IM-99 Bomarc sur- 
face-to-air missile. 

• Delivery of the 1,000 B-47 medium 
jet bomber. 

Lockheed 

Lockheed earnings in 1954 were high- 
est in the conip;my's history— $22, 446,- 
000, equal to 57.94 for each share of 
stock. Sales volume was 5732,872,000. 
down from 1953's record of $820,467,- 
000, on which the firm realized 515,- 

462,000, or 55.51 a share. 

TTie 1954 sales were divided into 
military-5642, 190, 000, and commercial 
—590,682,000. Backlog at the end of 
the year was Sl,190.5!5,000. Paid out 
to stockholders during the vear in divi- 
dends: 57.222,000. 

For 1955, President Robert E. Gross 

f iredicts reduced profits because of 
leavy development expense and tempo- 
rarily reduced manufacturing. He an- 
ticipates a quantity order for the USAF 
C-130 turboprop cargo transport, pro- 
duction of me F-104 jet fighter, the 
Navy T2V-1 two-place trainer and con- 
tinued e.xpansion of missile activity. 

Bv division, the report gives this sum- 
mary of the company’s 1954 activity: 

• Georgia (Marietta) sales up 14% to 

5224,538,000. This plant produces and 
modifies B-47 jet bombers of Boeing 
design. It also has started production 
of the C-130. 

• California (Burbank, Bakersfield, Palm- 
dale) sales dropped 20% to $472,667,- 
000. Products are the Navy R7V-1, 
WV-2, WV-3, P2 V-7, TV-2 and T2 V-1 ; 
USAF C-I21C, RC-I2ID, F-104A and 
T-33A; fot commercial sales, the Super 
Constellation and for MDAP, the 
RT-33, 

• Missile Systems (Van Nuys, Calif.) in 
its first year recorded sales of $7,212,- 
000. This division has a backlog of 
nearly 530 million with six secret proj- 
ects under contract. 

The Lockheed report discloses that 


the company spent 5500.000 working 
on a jet tanker design for the Air Force, 
a competition that ended with a pro- 
duction contract for Boeing and further 
design efforts for Lockheed, with the 
possibility that the company may build 
one or two prototypes. .Another $150,- 
000 has been spent on a design compe- 
tition for a new USAF interceptor. 
Other highlights from the report; 

• Work is under way on an improved 
early warning picket plane using a new 
concept in radar antenna arrangement. 

• A new NnvT patrol plane design to 
succeed the Plv series is ready. 

• US.AF has “greatly enlarged” its con- 
tract for design of a nuclear-powered 

• A pushbutton type of aerial delivery 
for parachute dropping of weapons and 
materials has been developed. 

• Manhours required to build a Super 
Constelhtion have been cut one-third. 

• Proportion of work by subcontractors 
and v’endors remained heady. 

Curtiss-Wright 

Curtiss-Wright reports 1954 sales of 
5475.084,435. compared with 5438,- 
728,482 in 1953. Profit after taxes in- 
creased from $11,402,791 to 519.377,- 
279. Backlog at the end of the year 
was 5662.000,000, down from $771,- 
750,000- 

Roy T. Hurley, president and chair- 
man, says a program of diversification 
was pressed in 1954 with establishment 
of three new divisions. They are the 
Research Division, Curtiss-Wright of 
Canada, Ltd., and the Industrial and 
Scientific Products Division. 

The two-year-old Specialties Division, 
Hurley says, has made good progress in 
the fields of nuclear, ultrasonic, plastic 
and electronic equipment. 

Chance Vought- 

In 1954, Chance Vought completed 
its first year of independent operation. 
Formerly part of United Aircraft Corp., 
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sales for the year of $149,627,125 were 
reported in the first resume of the com- 
pany's activity. In years past, its figures 
always have appear^ as part of the over- 
all UAC financial report- 

Chanct Vought's net income was 
$6,640,435, equal to 4.4% of the total 
sales and 56.15 a share on common 
stock. 

-At the end of the year, the com- 
pany says, it had a backlog of 5188 mil- 
lion, to which $30 million has been 
added so fat in 1955. 

Highlights from the Chance Vought 

• Selars in engine development have 
handicapped production of the F7U-3 
Cutlass and caused cancelation of con- 
tracts for the attack version, the A2U-1. 

• Production has increased on the Navy 
Rcgulus, surface-to-surface missile, and 
continued on components for the Boe- 
ing B-47 and Loclieed P2V. 

• New projects include a high-perform- 
ance guided missile, plus a new Navy 
day fighter, the XF8U-1, scheduled for 
first flight in 1955. 

• Development of the XF8U-1 came 
from a program that included first use 
of a flight simulator to determine sta- 
bility and control characteristics before 
first flight of the plane. Extensive tita- 
nium research was accomplished to 
make weight savings possible. 

• A test and training version of Regulus 
is equipped with landing gear, permit- 
ting the missile to be flown and recov- 
ered as many as 15 times. 

Minneapolis-Honeywell 

Minnca])olis-Honeywell rraorts that 
its new E-iO autopilot, introducing new 
concepts in flight control for supersonic 
speeds, will be installed in the North 
American F-IOOD. 

The company has a new aeronautical 
engineering center in Los Angeles to 
supplement its main facility in Miane- 
apoli.s. In addition to electronic pilots, 
tne company's new center is interested 

• The "floated gyroscope," which the 
company calls tne “most accurate air- 
craft instrument ever designed for use 
by the Air Force in automatic flight 
control systems.” 

• A fuel measuring system that uses 
transistors instead of vacuum tubes. 

• Additional commitments have been 
made in the field of servo mechanisms, 
gyroscopes and transistorized stabiliza- 
tion systems for missiles. 

Airli n e Tests HD-31 

.Air France is testing the prototype 
llurel-Dubois HD-31, a possible DC-3 
replacement, in the Dakar-Bidjan re- 
gion of French West Africa. The 
French carrier placed on order for 20 
IID-31S. 
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(Continued irem page 11) 

John W. Mazur is director of D 
Helicopters' new military contracts d 
nient, Danbury, Conn. 

Frank Glemman has become chief of 
Civil Aeronautics Administration's control 
tower at New York’s Idiewild International 
Airport, succeeding Roger Sullivan, who 
moved into the regional office as area oper- 
ations manner. 

Dniutan Graham, former chief of Wright 
Air Development Center's all-weather sec- 
tion, lias been appointed section head of 
flight control systems at the Grand Rapids 
(Mich.) Division at Lear, Inc, 

Frank L, Smith has been promoted by 
Trans World Airlines to assistant director 
of sales promotion. 

Joseph L. Hochnum has been named plant 
manager of the Aircraft Products Division 
of Air Associates, Inc., Teterboio, N. J, 
Lestet L. Robinson has become assistant 
chief engineer of Pierce Governor Co.'s 
Aitnaft Accessories Division, Anderson, Ind. 

Louis G. Burns has been named sales 
manager of Niles-Bement-Pond Co.’s Shon- 
dIer*Evans Division, West Hartford, Conn. 
George P. Braender is new U. S. sales 


anager I 


a of Biar 


. 'ard has been promoted by 
Solar Aircraft Co., San Diego, to mles man* 

S er for turbine engines and controls. Other 
anges: Eugene H. Ziebold, manager of 
industrial bellows salesi William L. Wilkin- 
son, field sales manager. 

Francis T. Grecaup has been appointed 
chief design endneer of Consolidated Engi- 


United Aircraft Corp.'s Hamilton Standard 
Division, Windsor ^ks, Conn., to de- 

propelier program. ® 

Lanv Kooi has been appointed material 
control manager at Pastushin Aviation 
Corp.. Los Angeles. 

£. O. KeUey is new director of customer 
maintenance for Reading Aviation Service, 
Inc., Reading, Pa. Other promotions; Hans 
Hass, quality control director; James Mc- 
Keehnie, supervisor of the Electronics Di- 

W. I- Connell has become superintendent 
of Southwest Airmotive Co.'s Aircraft Over- 
haul Division. Dallas. He replaces George 
H. Kelley, who has been appointed plant 
facilities engineer. 

William J. HcnmanQ has ioined Avien. 
Inc.. Woodside, N. Y., as r 

Kenneth A. Hovington is 
of sales, contracts and adm 
Cossor (Canada), Ltd. 

Niels C. Beck has been promoted to as- 
sistant manager of program development at 
Armour Research Foundah'on of the Illinois 
Institute of Technology, Chicago. John T. 
Kirkbnd is new supervisor of the missiles 
section in the propulsion and structural re- 
search department. 

William B. Bement has become produc- 
tion manager for L. B. Smith Aircraft Corp., 
Miami, Other changes: C. S. Wooibrd, 
supervisor of material control and plan- 
ning; John J. Griffin, manager of the cos- 
Icmer’s service department. 
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JET EXPERIENCED! 

HUSSMANN AIRCRAFT DIVISION 
your dependable source of ajrfrome components 



Major manufacturers of 
its rely on Hussmann to handle 
subcontract jobs efficiently: 


McDonnell 
GENERAL MOTORS 


McDonnell F3H-T 
silator ossembly 




Our complete metal 
forming and fabrication, 
processing and heat treat 
facilities are at your 
service ... to meet all ^ 
your requirements. 


Write for informative brochure today. 
HUSSMANN AIRCRAFT DIVISION 
of Hussmann Refrigerator Co. • 819 E. Taylor, St. Louis, Mo. 
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Wanted; A Sponsor, as . . . 

Rocket Group Urges Satellite Study 


By Duvid A. Andcrtoii 
What good is a satellite s’ehicle? 

What unique properties does it have that make it attracti\e to soldier 
and scientist? 

These arc the two basic questions which must form the heart of any 
satellite program. 


Iliey have not been answered ade- 
quately yet. in the opinion of many. 

But the first formal request for a 
sponsor for a study of the utility of an 
unmanned earth satellite only recently 
was forwarded by the Space Flight 
Committee of tHe American Rocket 
Society to the National Science Founda- 

► Why Do It?— There's no point in put- 
ting up a satellite just for the sake of 
being able to say so, savs the society's 
committee- Instead, there must be 
adequate justification for spending the 
money involved. Even though recent 
developments in missile technology 
make it apparent that the satellite pro- 
gram is not the multi-billion effort once 
feared, it will still cost a sizable amount 
of money. 


'I'hc society's report points out the 
utility of even a modest-sized satellite 
in six basic fields of science, and has 
summaries of scientific opinion in those 
fields to bolster the pro^sal. 

Says the committee; "The study of 
the utility of an unmanned, earth sat- 
ellite would be one of the most im- 
portant steps that could be taken im- 
mediately to advance the cause of space 
flight, and . . . would also increase the 
country's scientific knowledge and, in- 
directly, promote its defense.” 

► No Crew Yet— A single reason satis- 
fied the society that an unmanned 
satellite was the only reasonable attack 
on the subject; Such a satellite is the 
only type for which feasibility can be 
shown now. 

There is general agreement among 


the scientists and engineers working in 
guided missiles, rocket propulsion and 
upper-atmosphere studies that the un- 
manned satellite is the best approach. 
They endorse generally the Space Flight 
Committee’s view that first things come 
first, and that the unmanned moons 
come before the piloted ones. 

Backing these views ate nine years’ 
experience with missile development 
which has produced the various kinds 
of rocket engines, airframes and stabi- 
lizing systems that might come to- 
gether in the shining hull of a man- 
made satellite. 

► Useful Here— Two basic assumptions 
gos'emed the deliberation of the com- 
mittee and the scientific opinion they 
asked for; 

• A small payload could be established 
in an orbit, 

• The satellite could communicate with 
earth stations. 

This frame of reference suggested 
six different areas of utility; 

• Astronomy and astrophysics, to over- 
come some of the limitations placed on 
observation by the earth’s atmosphere. 
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• Biology, to determine the effects of 
outcr-sp.icc radiations on lis iiig cells. 

• Communication, to pros idc a possible 
traiisoccan link, or to sene as a relay 
station for transcontinental r.itlio or 'iV 
broadcasts. 

• Geodesy, to determine file constants 
so necessary (and so approximate right 
now) to long-range navigation and map- 
ping. 

• Geophysics, to study radiation effects 
on the earth's atmosphere and perhaps 
thus improse long-range weather fore- 
casting. 

• Unusual environnicnts. to study ef- 
fects of weightlessness, high saciium, 
temperature extremes in ;i locatiim that 
could he found nowhere else. 

Leading scientists known to incin- 
hers of the committee were asked to 
comment on the dcsirabilits’ of an un- 
manned satellite ill their kinds of 
studies. Tlieir detailed considerations 
of the fcasihilits' of the project form the 
backbone of the society's propo.sal. 

Astronomy 

If you could put today’s optical 
equipment outside the atmosphere, 
vou'd gel much additional detailed in- 
formation, says Dr. Ira S. Bowen, di- 
rector of Miaiiiit W ilson and Palomar 

“The ideal situation would be to 
place the 200-in. telescope fat Palomar) 
and its accessories on a firm platform 
such as the moon.” 

► Unsteady Platfomi— But there would 
be some practical diffienlties with the 
small satellite cmisioiicd. because anv 
optical equipment svmild be riding on 
a small and unstcads' platfoim. 

Todas’, from the ground, scni can 
sec detail (tcsoKiiig power, to the as- 
tronomer) of objects which siibtuid 
about 1 to 1 second of arc. If yon had 
a 20-in, to -Kl-iii. tclcsco])c in spicc, 
theory sass the resolving power of liic 

to' 0.125 wmds"of' arc. would 
mean th;it the satellite itself must hase 
less inaccuracy in its path, and that 
the iiiicntiiig and guidance ssstenis 
svould have to be accurate wilbin 0.10 
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to 0.01 seconds of arc. 

Exposure limes from 10 to 24 hr. 
would be needed to photograph ob- 
jects of the same faintness as those that 
ean now be photographed from the 
surface of the earth with the 200-in. 
scope. With the proposed orbital pe- 
riod of about one hour, there would 
have to be .shielding rncchanisnrs for 
camera and telesco|>e during the pe- 
riods the .satellite was in the stin. 

Not being able to recover photo- 
graphic plates is another annoyance, 
Bowen savs. But it might be possible 
to svork out a technique in which 
plates arc exposed and developed auto- 
maticallv (as in the Polaroid-Land cam- 
era) and then to scan and transmit the 
fixed image by electronic means. 

Biology 

Exprosure times of many days would 
be needed to find the effects of primary 
radiation on animal cells. 

There is one hitch, according to 
Dt. Hermann J. Schaefer, of the U. S- 
Nas’al School of Aviation Medicine; 
You have to recos’er the animals for 
autopsy or study. 

For this reason, he urges that recov- 
ery of the vehicle be considered if tlrcre 
is any thought of studying eosmic-tay 
effects with it. Tire great advantages 
of the satellite over rockets or balloons 
arc, of course, the extended time avail- 
able and the extreme altitudes. Neither 
rocket nor balloon can meet botli those 
requirements. 

Weightlessness, one of the weird 
phenomena expected to bother man’s 
mind in future space travel, could be 
tried out in an animal capsule, not 
necess-atiiy recoverable, says Schaefer. 

blood pressure and tcspiralioii should 

But these records will only pass along 
the physical effects; the mental aspects 
remain to be studied in some unique 


Astrophysics 

Encrg) is fundamental to the study 
of tlic atmosphere. The aurora borealis, 
the ionosphere and fluctuations in the 
niagnctic field depend on eiicrgs r« 
ceived from outer space. 

The observer on the ground has hi.s 
difficulties: 'llic energies of most in- 
terest to liim ate atisorbcd by the 
atmosphac and lie never gets to study 
them at ail. Witii a satellite, tills 
could be done, in the opinion of Homer 
E. Newell, Jr. of the Naval Research 

Contemporary tests made witli 
rockets have provided tlic unusual in- 
striimciits witli wliicli we studv the 
solar electromagnetic rediatinu ' from 
visible light down to the X-ravs. These 


Should a part of the h'-IOl Voodoo 
jet fighter be damaged or wear out 
during tests of the plane at Edwards 
-AFB. Calif., McDonneil cnnpioycs at 
tlic base can quickly reproduce one 
using a "Voodoo-it-youtsclf" kit dcvel- 
op«r at the company's St. Louis plant. 

'Ilic kit was designed when Air t'orcc 
asked the firm to supply F-101 dimen- 


sional blueprints, 'lliis would have cost 
'5400.000 for eiiginceriiig labor alone, 
McDomicll states, not including valu- 
able time taken off other pliases of the 
project. 'I'lic kit cabinet contains neccs- 
sarv drawings, reproduction materials 
and instruction manual- With it. serv- 
ice mcchimic can easily find required 
drawing and reproduce it. 


Ai'ialioii Week Picture Briej 


Handy Kit Aids F-101 Test Staff 
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THOMPSON TECHNIQUE 


build s superior treads 


Retreading equipment alone cannot build 
quality retreads. Others can have retreading 
equipment but only Thompson has the 
world's largest and most modern facilities 
plus years of experience retreading tires of 
every make and size. Through this experience, 
Thompson has developed an exclusive tech- 


nique in quality retreading that combines 
properly designed equipment with close con- 
trols of quality and production. This tech- 
nique is, in effect, the Thompson Technique 
... a personal expertness and e.xperience that 
builds into every Thompson retread or top-cap 
unequalled safety and long life. 


— - Write, u ire or phone the Thompson plant nearest you — 

THOMPSON CORPORATION 


WESTERN PLANT; 

EASTERN PLANT; 


, Son Froncisco 7. Californio • Mission 
. Miomi 48, Florida • Phone 88-1681 
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NEWDESIGKS 
NEW MATERIALS 
NEW 


components that will meet the 
highest performance standards. The 
experience and facilities to develop 
new methods for producing intricate 
parts and assemhlies in stainless steel, 
aluminum coated steel, aluminum, 
titanium and other metals associated 
with high temperatures, has earned 
for LaveUe the reputation for being 
foremost tn precision fabrication for 
the aviation industry. 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 


tecliniques could be adaptable to use 
on a satellite. 

► Tough Problems — There ate prob- 
lems. Take power requirements, for 
example. Making maisurements re- 
quites some form of energy, probably 
batteries. Weight and space limita- 
tions would hold a satellite to short- 
time operations, because not enough 
batteries could be carried aloft, bi- 
stead, periodic operation could be used, 
or low-current transistors in the instru- 
mentation to lower the load. Sunlight 
could be used to recharge the satel- 
lite’s batteries. 

Temperature is another tough prob- 
lem. It the satellite keeps one side 
toward the sun, that will soon grow 
intolerably hot. If it rotates, there 
has to be orientation built into the 
sensing devices for every instrument 

Weightlessness in the satellite is 
another cause for concern. Bubbles 
of gas in the batteries, which would 
normally pass off on earth, would stay 
where they were formed and cause the 
electrolyte to 6zz. 

The structure of the satellite would 
be giving off gases continuously from 
all surfaces exposed to space, and the 
metal would slowly evaporate in the 
near-vacuum. These ^ects would 
make it almost impossible to measure 
the contents of space near the satellite, 
says Newell. 

Meteorology 

Solar radiation phenomena have to 
be studied in detail, because they are 
the triggering action for the dynamics 
of the earth’s atmosphere. A space 
platform would be ideally suited for 
collecting solar measurements, says 
Eugene Bollay, of North American 
Weather Consultants. 

A census of meteoric dust, recently 
correlated with annual rainfall by 
Australian scientist Dr. Bowen, de- 
serves intense research, he adds. 

Geodesy 

With special techniques, the satellite 
could be observed with visual aids at 
2S0 miles high; at 1,000 miles, there 
would be trouble seeing it. 

The dilGculty in applying such a 
celestial object to geodesy, says John 
O'Keefe, of tlie Army lUap Service, 
is that we don't have adequate geodetic 
data to predict an accurate orbit. 

He says that an object at 500 miles 
might be measured by European and 
American stations with a discrepancy 
of one minute of arc, because of fte 
inconsistencies of latitude and longi- 
tude values in Europe and over here. 
Or there might be a discrepancy of 
about 10 sec. pet revolution between 
positions calculated from observations, 
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li/elded pa/its 

IN EVERY J-57jET ENGINE 

For 35 years American Welding know-how has kept pace 
with the aviation progress. Today a large pan of our extensive 
welding, machining and fabricating facilities are devoted to 
the production of welded components for U. S. jet engine 
manufacturers— - 73 different kinds of pans on the Pratt & 

Whitney Aircraft J-57 turbojet alone. 

This knowledge of welding and fabricating has also been 
applied to other industries, For example, if you produce a 
component like those shown here — or if you think fabrication 
by welding may be the solution to a particular problem — let 
us know. Our Product Development Division has been able 
to assist many companies with their metal fabricating problems 
and will be glad to consult with you. 

THE AMERICAN WELDING & MANUFACTURING CO. 




Wheel and HimAsiemblies 



Motor Frames 





Armature Spiders 



AMERICAN 

WELDING 




WELDING • MACHINING • FABRICATING 
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"Risk appraisal! 
is our 
business — 



With over a billion dollars of 
insurance in force, we are well 
aware of the risk factor in 
all forms of transportation. 
That’s why we use our own 
company plane to transport 
our executives. It is a Twin 
Beech — powered by depend- 
able Airwork overhauled 
P & WA engines. 

M. \ 

Chief POot j 

Life & Casualty Insurance 
Company of Tennessee. 





and tlic actual position, For a two- 
liuur orbit, tliis amounts to an ectoc 
ot two minutes of art pet day. 

► Study of G— I'lic relative positions of 
continents could better be detennined 
it a satclL'tc were used for coordinated 
triangulation, according to O'Keefe. 
Ihe absolute value of the acceleration 
ot gravity could be obtained from ob- 
servations from a single country, and 
would represent an average value over 
a considerable area. Currently, tlic 
tcdiniquc is to measure G at many 
points and then average tliein; there 
IS danger of under-rcprcscntiiig tlic 
nirnuitamuus areas, so that systematic 
errors arc created. 

Riglit now, the earth's rotational 
spccu can not be stated with accuracy, 
'lire reason: lack of exact knowledge 
of tire earth's semi-major axis. Work- 
ing backwards from the earth’s surface 
linear velocity as measured by observa- 
tions using tlic satellite, it should be 
possible to calculate the semi-major 
axis length to the accuracy desired. 

Communications 

Satellite radio relays seem attractive 
only for spanning oceans, according to 
Dr. John R. Pierce. They lack the 
flexibility of overland systems, and 
there is not much reason to hope that 
satellite relays could compete with mi- 
crowave radio relays or coaxial cables 

There arc two different systems that 
seem reasonable: 

• A number of spheres in relatively 
near orbits, so that One of them can 
always be "seen" by transmitter and 

• Use of a plauc mirror with a 24-hr, 
orbit above tlie equator at an altitude 
of 22.000 miles- It would be visible 
to within nine degrees of the Poles, 
or in other words, to all infiabited bti- 
tudes. 

Sat'ellit'e Design 

I'hece is striking dissimilarity in the 
satellite designs envisioned in the 
opinions above. 

They vary from Pierce's 100-ft. plane 
mirror at 22,000 mi. to an 8-ft, hollow 
aluminum sphere (O'Keefe) to the 
"rather small vehicle” of Schaefer. Time 
in the orbit varies from a few weeks 
at the most (Schaefer) to the indefinite 
period assumed by Pierce. 

Perhaps this is one of the biggest 
arguments for a coordinated study of 
the satellite issue. It is obvious and 
reasonable that each scientist envisions 
the satellite in a form most useful to 
his particular field of knowledge- 

TTius, O'Keefe's hollow sjjhere might 
.ilso serve as Pierce’s reflector, but cer- 
tainly not as Bowen’s telescope plat- 


’J'he biggest task facing any satellite- 
study team will be a proposed final 
design. It’s going to h-ave to be the 
trickiest of compruinises: the kind that 
satisfies cierybody without satisfying 
■mybody completdy. 

It is not a matter of the next two 
scars. It is not a multi-staged man- 
carrying interplanetary rocket ship. It 
is not ill blueprint form. It is not be- 
ing built now, anywlietc. 

It will come out of this proposal- 
11 dcad-scrious proposal for a realistic 
study of one of llie greatest engineer- 
ing challenges of all time; earth’s first 
artificial moon. 


THRUST & DRAG 


Is it too late for Christmas card 
sentiments? Then share this one, 
which came to us on a handsome greet- 
ing from out Briti.sli contemporary. 
Flight: 

. . Our hopes, 

Like towering falcons, aim 
At objects in an airy height; 

’J'he little pleasure of the game 
Is from afar » viciv the flight.” 
— .Vfatthew Prior 

'Hie Association to Sell Topsy— Who 
Just Crowed— Down tlie River met re- 
cently and urged that consideration be 
given to barring the harriers. 

"We believe,” said their statement 
in part, "that barriers liave no real 
place in aviation. We have lived to 
see the ‘power barrier' of the ’20s 
overcome by decent engines; we have 
seen the 'sonic barrier’ of the '30s 
proven to be a piece of ficlioo. But 
now we face a ‘thermal barrier,’ a ‘yaw 
barrier’ and a ‘mmvay barrier,’ to name 
only three. 

"Therefoce this Society resolves to 
create a new barrier, to be called the 
‘barrier barrier.’ In the strictest sense 
of these words, then, we will resist any 
and all attempts to place fictitious bar- 
riers in the way of our pilots and en- 
gineers, who have enough to worry 
about anvwav.” 

-DAA 
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The Learstar is a dramatically neiv 
kind of executive airplane. Its 
exceptional speed and range can he 
matched hy only the latest four-etigine 
commercial airliners. And— like 
these super- airliners— the Learstar 
is certificated in CAA’s highest 
operational category— CAR, part 4b. 




PRODUCTION 

Tape Will Run Convair Milling Machine 

Air Materiel Command is sponsor of new project designed to slash 
the number of steps required in setting up and controlling cutting. 


By Irving Stone 

San Diego— An ingenious concept for 
translating engineering data into a fin- 
ished part through numerical intelli- 
gence fed directly to a milling ma- 
chine has been formulated by produc- 
tion engineers at Convair Division of 
General Dynamics Cotp. 

Tills scheme to translate informa- 
tion electronically into metal shapes 
has these targets: 

• Afford a closet approach to product 
design requirements. 

• Eliminate time-consuming steps, er- 
ror, and considerable tooling involved 
in the conventional method of creating 
a difficult machined part from engi- 
neering drawings. 

• Achieve production articles which 
have configuration and dimensions 
identical to those of an accepted pro- 
totype. 

► AMC Contract— To carry out this 
production concept, Convair was 
awarded a prime contract earlier this 
month by USAF’s Air Materiel Com- 
mand. The unique contour milling 
machine and its director (electronic in- 
telligence capability) envisioned by the 
plan is scheduled for installation in the 
Air Force facility Plant 2 at Convair- 
San Diego. 

The project doesn’t put Convair 
into the machine tool business— the 
company will subcontract all of the 
machine and electronic components. 
It probably will be at least 18 months 
before tlie overall system is installed 


and ready for shakedown tuns. 

Cost of tlic equipment is figured at 
SI. 128,000. including development of 
the programmini phase. Initially, the 
project will require that 8-12 tech- 
nicians be specially trained to set up 
planning forms, standards and other 
operational details. 

Personnel associated with Massachu- 
setts Institute of Technology’s numeri- 
cally controlled milling machine ex- 
perimental development have collabo- 
r.ited closely witli Convair's production 
tool engineering team to formulate the 
sijccifications for the new milling sys- 
tem and transmit to these engineers 
fundamentals of system operation. 

► Short Cuts Seen— Slashing the num- 
ber of steps now invols'ed in setting up 
for ,ind controlling the cutting opera- 
tion is one of the big experimental aims 
of file projected tapc-dircctcd milling 
installation. 

Convention.ll method of tooling, 
Convair engineers point out, requires 
a layout on a tool design board, cal- 
culation of angles and contours, layout 
on steel by the tool manufacturing 
shop, machining of tools from either 
the dimensions furnished or laid Out, 
and checking the tools against the 
master gage. Tools are then turned 
over to the production shop for the 
holding and control of the production 
part. 

With file new system, it will be pos- 
sible to program the engineering di- 
mensions into a standard form. The 
data on the form will be punched into 


a machine which will transcribe the 
information onto a tape. This will be 
fed into a computer which will trans- 
fer the data onto a magnetic tape. This 
tape, in turn, will be fed into the ma- 
chine’s console for control of the mil- 
lot’s motion. 

Thus, where a tool planner, designer 
and maker and a machine operator are 
now used, these talents will be com- 
bined into one in the form of a tool 
program engineer. He will interpret 
the engineering design into the ma- 
chine setups, feeds and speeds for the 
standard form— reducing it to the nu- 
merical code. 

► Emergency Benefits-This new ap- 
]iroach should save a substantial amount 
of tooling dollars and pare considerable 
lead time. 

For example; In a state of all-out 
mobilization, if there were production 
I’crsions of the macliine and its associ- 
ated intelligence system in the shops 
of the various subcontractors, the prime 
contractor would have to send them 
only the magnetic infeiligence tape by 
air courier. 

Theoretically, the subs could be in 
production the next day, eliminating 
elaborate siibtooling that is normally 
required and the months of time this 

Thus, where two to three months 
might be spent building a family of 
tools for each subcontractor, it would 
only be necessary now to create a new 
magnetic tape to prepare the subcon- 
tractor for production. 


WHAT ELECTRONICALLY CONTROLLED MILLING 
COULD MEAN 

eel program engineer combines iunctiens of tool plonner, tool deilgner. 








► Built-In Control, Chauges-Another 
big advantage seen for the system is 
the elimination of many, perhaps all, 
inspection points. Theoretically, built- 
in (controlled) quality control would 
be provided by the projected Convair 

Transition from prototype to produc- 
tion part will involve no problems- TTie 
machine will make the prototype ac- 
cording to the engineering design in- 
formation fed into the system. If the 
prototype should fail in testing, the 
tape can be erased in tlie area required 
and new information fed in— a new part 
formulated, either adding metal or tak- 
ing it away, as required. 

The tooling would not have to be 
changed to make the revised part. 

In this way, the production part is 
immediately available from a stored 
tape, when it is required for production 

► Miller's Capability— The milling ma- 
chine contemplated in the Convair 
installation should cut any configuration 
requited for aircraft structure. In 
addition to this type of service, the 
cutting machine should fill a big bill 
in die-sinking work. 

Because oT the inherent rigidity of 
the machine and its variable speeds 
and feeds, it will be capable of milling 
steels, titanium alloys and aluminum af- 

The millet will be the only one of 
its kind with respect to the large num- 
ber of selective operations it will be 
able to do. Now, instead of the 5-axis 
machine there has been talk of devel- 
oping, a Convair spokesman says, the 
new concept should result in a machine 
which will embody as many as 18 axes 
of operation with tlie rotarv table, cut- 
ting heads and cutting tools in selec- 
tive positions. This would be done bv 
storing information on the magnetic 
tape for selection of operational axes 
as required. 

For any single head, it will be pos- 


sible simultaneously to move the bed. 
the turntable, the head, change depth 
and angle of cut. This will apply to 
any of the four heads (two horizontal, 
two vertical) the machine will have. 

It will be possible to use two heads- 
the two horizontal or the two vertical 
units— together, so tiiat two identical 
parts could be cut by the miller at the 

► Automatic Job— In operation, tlie tape 
information would be rekiyed to a head 
so that it would cut its part of the job, 
automatically return to its homing posi- 
tion, with another head automatically 
taking oi’er for its cutting job. Also, 
the bed and turntable could be engaged 
and stopped, with the push of a button. 

Bed clearance will be 10 ft. wide 
by 20 ft. long-a size considered most 
feasible, by Convair engineers, for the 
average aircraft part in the foreseeable 
future. The millet prob.ibly will have 
a variable table speed of about I to 
100 in. 

Production versions of the miller it- 
self, if they are built, will not necessarily 
have the four-head versatility of the 
prototype planned by Convair, because 
if is felt this innoiation will not be 
necessary. 

The new machine is planned mainly 
to prove the concept of programming 
and selectivity of operation. 


Defense Plants to Get 
New Security System 

Defense Department has taken step' 
to speed security clearances for defense 
plant workcra and to make sure there 
arc fewer needless suspensions. 

Effective in the near future, the 
problem will be handled by a new Pen- 
tagon office. Iicaded bv a director to 
be appointed by Defense Secretary 
Charles E. Wilson. Screening of in- 
dustrial workers who must be cleared 
for access to classified information will 
be performed by a central office. 

'The change in the system covering 
mote than 2-miilion defense worken 
followed reports that the Justice De- 
partment has decided persons accused 
of being security risks should be allowed 
fa face their accusers. 


Material Review 

Research and development progress 
in the field of improved transparent 
materials for aircraft was reviews last 
week in Dayton at a meeting sponsored 
by W'right .^ir Development Center 
and the Aircraft Industries Assn. 

Representatives of the aircraft in- 
dustry, military services, fabricators. 
I’endors and foreign countries attended- 
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Weight-Saving Titanium Bolts 
Available in Production Quantities 

New titaniiini allov baits, which the 


manufacturer claims can be substituted 
part-for-part for comparable high- 
strciifth steel units in aircraft structures 
at weight savings of about 57%. are on 
the market in production cjuantities. 

Pound for pound the new item can 

than twice that of comparable steel 
bolts "without ever failing through 
fatigue," according to the producer. 
Standard Pressed Steel Co.. Jenkin- 
town. Pa. The fastener is trade-named 
Hi-Ti. 

The first units were only }-inch- 
diameter, 23-inch-long internal wrench- 
ing bolts. 

lire firm states that it is now produc- 
ing other typos and sizes of titanium 
alloy fasteners. Production items have 
been shipped to the Aircraft Produc- 
tion Resources Agency, Wright-Patter- 
son AI'B, Navy BuAct and to 18 leading 
airframe and engine manufacturers in 
the U. S- and in Canada. 

►Weight Savings— The 1-inch titanium 
units cost about 60 times more than 
equivalent steel bolts (just under 
SlOO/lb. vs. $1.50/lb.). 

There is no doubt that titanium 
fasteners save costly airframe weight, 
which, as SPS points out. some authori- 
ties peg as worth S200 per pound or 
more. One airframe builder estimates 
that titanium fasteners would save ap- 
proximately 50 lb. if used on its super- 
sonic single-engine fighter. 

\V'eight savings of up to 2,000 lb, 
may be accomplished by wholesale sub- 
stitution of titanium fasteners for their 
steel equivalents, according to James 
Duke, product planning manager, Elas- 
tic Stop Nut Corp. of America (AW 
Ian. 10, p. 37). 

►High Stiengtli— ITie Hi-Ti is fabric- 
ated from a titanium alloy containing 
4% aluminum and 4% manganese. 
Initial Hi-Ti's are designed to directlv 
replace present Military Standard 20004 
series bolt.s-high-strcngth fasteners ased 
in critical points. 

Each of the initial shipments of 
Hi-Ti’s carried a test report detailing 
the 1-iiich bolt’s ])crformimcc and com- 
paring it with its steel counterpart. In 
the MS-20004 series, the SPS report 

• On the basis of tensile strength, dis- 
rcMiding fatigue, the Hi-Ti lags slightly 
behind the steel bolt. Test specimens 
machined from Hi-Ti’s had a tensile 
strength of 169,000 psi. Specimens 
from steel bolts showed 174,500 psi. 
But on the basis of weight comparison, 
the titanium alloy item shorved a tensile 


Tilailium Theory 

SUndaid Pressed Steel has this tlic- 
nrv about the notch sensitivity of ti- 
tanium, developed during the 30-nionth 
Hi-Ti crash research prr^ani: 

The firm believes that the problem 
traces to the metal’s ductilitv. It notes 
that titanium has a modulus of elas- 
ticity half that of steel, and. as a result. 

load. I'he additional stretching ten^ to 
widen surface cracks mote lapidlv and 
hence weaken the metal. 


strength-to-weight ratio 70% greater 
than that of the steel bolt. 

■ Under fatigue conditions, the Hi-’H 
proses superior to the steel bolt even 
when weight is not considered. Endur- 
ance is detennined arbitrjtily bv stress- 
ing the bolt for eight million cyclcs- 
Coinpletc fatigue data on both types of 
fasteners, presented by Standard Pressed 
Steel in the form of S-N (stress \’S. 
number of cycles) curses, show that the 
i-inch Hi-T'i’s endurance sttengtli is 
approximately 50,000 psi.-25% higher 
than that of the stool item. 



• Under a 77,000-psi. load— a s|)ccific 
test condition under military specs— the 
Hi-’I’i bolt lasted for an average of over 
100,000 cycles before failure; the steel 
bolts an average of 85,000 cycles. 

► Trials and Tribulations— Standard 
Pressed Steel’s titanium alloy bolt prob- 
lems began in the quality control de- 
partment, where, SPS engineers relate, 
“incoming shipments . . . varied almost 
incredibly in quaiitv." 

These were some of the problems the 
firm’s technicians had to work out; 

• Titanium’s notch sensitivitv extend- 
ing to the very surface finish of the 
material posed a serious barrier, since 
the threads of a bolt, as well as the 
junction, of head and shank presented 
natural "notches” that could not be 
eliminated. Some of the answers; Re- 
finement and improvement in threading 
technique and design and equipment; 
producing a surface finish smoother 
than eight micro-inches (compared with 
about 30 micro-inches for steel bolts), 
redesign of the fillet area under the head 
and considerable tightening up of work- 
ing toleranccs- 

• Fabricating headaches included the 
bolts shattering when cold forging was 
tried; when hot-forging by steel-making 
techniques was tried, the bolts turned 
out worthless. SPS apparently salvaged 
some lessons from the latter process, 
however, and discovered that it could 
be employed within a critical tempera- 
ture range and witli special tooling, spe- 
cial heating equipment and ads'anced 
forging techniques. 

Even so. the process has to be closclv 
controlled to keep the flowing metal 
from developing localized hot spots, the 
firm states. Internal heat from the 
forging process was found to produce 
troublesome grain coarsening and re- 
sultant loss in fatigue strength. 

$10-Million Bendix 
Expansion Under Way 

A SlO-million expansion of engineer- 
ing facilities of Bendix Aviation Corp. 
is under way. President Malcolm P, 
Ferguson told the company’s stock- 
holders at the annual meeting in South 
Bend. Ind. 

’The 1954 sales volume exceeded 
S600 million and expenditures for en- 
gineering were more than $81 million, 
Ferguson said. He explained that the 
accelerating pace of engineering de- 
velopment, particularly in the elec- 
tronic field, has required enlarged 
Ipcilities at a number of the corpora- 
tion’s divisions. 

► Expansion Ptans-l-Ic cited new head- 
ouarters for the corporation’s Research 
Division to be constructed in the De- 
troit area, and additions to existing 
facilities in California, Indiana, New 
York, New Jersey and Maryland. 
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GOVERNMENT PRODUCTS DIVISION 


Responsibility ...a sacred trust at Rheem. 

You can rely on Rheem to fulfill every commitment with complete responsibility, whether it involves 
long-range research, precision engineering or quolity-controlled production. 

This intrinsic sense of responsibility has been a forceful factor in Rheem's enviable record of 
low-cost per unit production and on-time completion schedules. 


Rheem’s integrated Government Products Division facilities are presently in quality production on 
prime contracts for the United States Government and sub-contracts for other industry leaders. 




ON RHEEM 


RHEEM Manufacturing Company. .. Govarnment Products Division 

n*y, Calif. • San Pablo. Callf.*Wa«lilnat«n, O.C.aPblladatphIa, Pa.aOwrIinaten.N. J. 




PRODUCTION BRIEFING 


^Ryan Aciouautica} Corp., San Diego, 
Calif., will build large nuinbeis of 
F-86 aft fuselage sections for North 
American Aviation, Inc., under a multi- 
million dollar contract. Transfer of 
necessary tools from NAA to Rvan has 
begun and first fuselage units arc to 
be delivered beginning in June. . . . 
Ryan has received its second major 
subcontract for Boeing KC-13S jet 
tanker-transport assemblies- It covers 
production of the KC-135 fuselage mid- 
section in addition to the aft section, 
for which Ryan received a contract 
previously. The two sections total a 
60-ft. portion of the plane. 

► Cook Electric Co., Chicago, 111., has 
opened a West Coast office at 302-B 
S. Brand Blvd., Glendale, Calif, Mana- 
ger is Joseph B. Wilson. 

^Template Reproduction & Engineer- 
ing Co., is new name for consohdated 
operations of MLA Engineering Co., 
Inc. and Template Reproduction Si En- 
gineering Co., both of Philadelphia, Pa. 

► A. R. Tiburzi & Associates is a new 
firm of aviation consultants and sales 
representatives, located at 527 Lexing- 
ton Ave., New York, N. Y- 

► Doric Co., aircraft tooling firm, has 
moved into new 24,000-sq.-tt- plant at 
Avalon Center and Rosecrans Ave., Los 
Angeles, Calif, The company is draw- 
ing plans for an additional 60,000-ft. 
of faality. 

► Beading of titanium cylindrical shells 
has been developed by F, N. LaMar- 
tine, Cliance Vouglit, Inc., Dallas, Tex,, 
tooling research engineer. Using an 
adapted Niagara machine, metal to be 



beaded is fed between adjustable ten- 
sion rotating draw rings. Both external 
and internal beads have been made on 
0.C12 stainless steel and 0.012 RC-70 
titanium. Other forms such as elliptical, 
kidney or irregular shaped may also be 
applicable to the process, on which a 
potent has been applied for. LaMartine 
came up with the cold-forming method 
to answer a need for stiffer and lighter 
shroud wrapper around jet engine hot 
afterburner sections, 

► Thompson Products, Inc., expects to 
build a $5 million engineering study 
center just east of its Euclid Ave., 
Euclid, Ohio, plant, to facilitate de- 
velopment of new processes, products 
and materials. Ground is to be broken 
for initial two units this fall. 

► Reinforced plastics industry comprises 
about 150 firms in the U. S., the Society 
of the Plastics Industry, Inc. reports, 
with half of these located in West. 
More than 50 California reinforced 



plastics firms produce items valued at 
over $100 million annually, SPl notes. 
More than 27 million pounds of polyes- 
ter resin and over 10 million pounds 
of fibrous glass were used by the indus- 
try last year. In the next five years resin 
use alone may exceed 100 million 
pounds, the Society states. 

► Huck Manufacturing Co., Detroit, 
Mich., has acquired an additional build- 
ing of 46,000 so. ft. to house expanded 
production and research equipment. 
This expansion was inadvertently de- 
scribed in this column as comprising 
14,000 sq. ft. (Jan. 24, p. 41). Aviation 
Week regrets the error. 

► Employe suggestions at Republic 
Aviation Corp., Farmingdale, L. I, 
N. Y., have saved the firm an esti- 
mated $1.25 million, some $250,000 
of this in 1954. Accepted ideas earned 
employees $27,000 last year. 

► Consolidated Western Steel Division, 
United States Steel, Los Angeles, Calif-, 
is fabricating three supereonic and hy- 
personic wind tunnels for use at USAF 
Arnold Engineering Development Cen- 
ter, Tullahoma, Tenn, Firm is also fabri- 
cating and/cr installing some 3,000 tons 
of ducting, travelling cranes, valves, 
buildings and electrical and mechani- 
cal equipment for the Center’s Gas Dy- 
namics Facility. In addition, CWS is 
handling 2,500 tons of similar items for 
the Ram jet Addition to the Engine 
Test Facility there. 

► Weba, Inc., New Hyde Park, L. I., 
N. Y.. maker of aircraft hydraulic, pneu- 
matic and mechanical components, has 
appointed S. ]. Alexander as sales rep- 
resentative for Ohio, Indiana, Michi- 
gan. Illinois and Missouri; W. J. Hen- 
ley will handle Alabama, Florida, Ceor- 
p3. North and South Carolina and 
Tennessee and Joseph Reddy the New 
York-New Jets^' area. New chief engi- 
neer for Weba is George Bales, formerly 
M'ith Hydra-Po'vcr Corp. 

► Utica Division, Bendix Aviation 
Corp., has opened a new $100,000 fa- 
cility’ in North Hollywood. Calif,, to 
service and test fucl-ait combustion and 
air turbine starters for military and 
civil planes built in this area. 

► American Products Co., Staten Island, 
N. Y., has purchased assets of Roger 
Alan Mfg- Co. and will concentrate on 
design, development and production of 
precision mactiinc parts for electronics 
and aircraft. 

► Winder Aircraft Corp., Winder, Ga., 
has opened a Washington, D. C.. office 
in Suite 6080W, 4201 Massachusetts 
Ave.. N.W. Geotjge R. Kitt will be the 
firm’s representative in this city. 
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HIGH PERFORMANCE 

PRESSURE SWITCHES 


These recently developed aircraft pressure 
switches cover operating points within the entire 
range of inches of water through 3000 psi, Con- 
struction materials are compatible with operat- 
ing media encountered in current and foreseeable 
aircraft applications. Design features permit all 
switches to meet or to exceed the requirements 
of M1L-E-5272A and other applicable perform- 
ance specifications. The three illustrated here are 
widely adaptable for specific applications — 
demonstrate the high performance standards of 
our complete line. 

Our long experience and extensive facilities for 
developing, manufacturing and testing pressure 
switches for modem aircraft can be helpful to 
you. Engineering counsel is at your service. 
Please direct your inquiry to our headquarters 
plant, Danbury, Connecticut. 





Pressure Actuated Switch, Type 6885 



Hydraulic Pressure Switch, Type 6891 




MANNING, MAXWELL & MOORE, INC. 

AIRCRAFT PRORUCTS DIVISION • DANBURY, CONN. • STRATFORD, CONN. • INGLIWOOD, CAIIF. 

OUR AIRCRAfT PRODUCTS INCLUDE! TURBOJET ENGINE TEMPERATURE CONTROL AMPLIPIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS. 





The Biggest Aviation Mews tor Febraary! 


“SCIENTIFIC DETECTION HELPS 
RAE ENGINEERS SOLVE COMET MYSTERY” 

This highly informative technical article again typifies the out- 
standing engineering reporting made available to AVIATION 
WEEK subscribers ... by the largest and most highly skilled 
staff of graduate engineer-editors serving any aviation publica- 
tion. In this case the story was written by David A. Anderton, 

Senior Engineering Editor, whose biography appears in this ad- 
vertisement. It has received international interest and acclaim. 

In the fast-moving aviation business, engineers and manage- 
ment men want to get their engineering information delivered 
to them while it is still news, not months later. They need this 
information to make daily decisions affecting the well-being 
and progress of the country’s largest single business— aviation. 

These men have learned long ago that it is only through the 
perceptive reporting and fast publishing schedule of AVIA- 
TION WEEK that these important requirements can be met. 

Aviation 


WEEK 


A McGRAW'HILL PUBLICATION # # 















DISCOVER A NEW HIGH IN AIR TRAVEL..., 


TWA 's great new 
SUPER-^^ CONSTELLATIONS 

LARGEST. MOST LUXURIOUS AIRLINERS IN THE SKIES TODAY ! 


Creotea by Lackbssd sspsclally for TWA! 

Poworsd by Curtiss-Wnghts ne^ost Turbo-compound ongtnest 
Interior by Henry Dreyfuss. world-famous designer! 

Sicp aboard and enjoy the most delightful non-stop service between 
major cities coast to coast. For TWA's great, new Super-G Constella- 
tion is a perfect combination of outstanding speed and supreme luxury 
— a combination never before dreamed possible aloft! 

Every featuie of this new giant of the skyways is a tribute to pains- 
taking planning and engineering — such scientific advances as a nose 
equipped for radar that “sees” weather a hundred miles ahead — such 
luxuries as the glare-free picture windows that give you a better view 
of the world below. You can .sit back and relax in one of the four 
spacious cabins (yes, four! I ... or sleep away the miles in your own 
full-length berth. Special soundproofing quiets the four mighty engines 
to a reassuring hum. 

Scores of other features will delight you, too . . . the richly decorated 
louiige where you can enjoy pleasant conversation with fellow pas- 
sengers, three beautifully appointed lavatories, adjustable reading 
lights, handy baggage racks, wood-paneled interiors, much more. And 
TWA's traditionally superb service matches the luxurious selling every 
moment you re aboard. 

Plan to be one of the first to fly TWA's great, new, luxurious Super-G 
Constellations. For information and reservations, see your TWA travel 
agent or call y our nearest Trans World Airlines ticket office. 


Fly the finest. 


FLY- 


TRANS WORID AIRUNSS 




ANNOUNCING 



the first 
400-cycle polyphase 
aircraft circuit breaker 


To f ulfill the growing need for adequate protection of higher 
frequency circuits and equipment, HEINEMANN intro- 
duces the 400-cycle Companion-Trip* Circuit Breaker. 

Special design and metallurgical features overcome 
previous limitations, and Companion-Trip— a new princi- 
ple — provides complete phase isolation. 

The new aircraft type circuit breaker is hydraulic- 
magnetic, of course. Current carrying capacity and set 
tripping points are completely unaffected by ambient tem- 
perature. 

Moreover, a selection of time delay response curves 
permits overload protection to be fitted to the precise 
requirements of your equipment. 

For complete information, request Bulletin T-330I. 
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AVIONICS 


Airborne Computer Uses 800 Transistors 


TRADIC, first transistorized digital coid- 
putcT designed for airborne use, employs 
transistors throughout, escept in power sup- 
ply, enabling device to operate on less thun 
100 watts-only onc-twcntieth the power 
needed by o comparable computer using 
vacuum tubes. Use of bansisturs ssill elim- 
inate the problems of tube failure and 
beat. The laboratory model shown at 
right is expected ulb'matcly to occupy less 
than 3 CU. ft. wfacn design is finished, per- 
haps three-fifths the space required for an 
analog computer which can do the same job. 
Ttadic operates in serial fashion at a I-mc. 
pulse rate, using IfiJigit binary numbers 
(AW Aug. 9, p. 46). Machine can 
add or suhbact in 16 cm'crosccouds, multiply 

mentally a digital computer, it can isperate 
on analog data. Tradic (TRAiisistor.DIgl- 
tal-Computer) was developed by Bell Tele- 
phone I.abs in cooperabon with Wright 
Air Dcvcioiniient Center. 




PLUG-IN PACKAGES, like transistor memory unit sbosvn above, SOLUTION TO TRIGONOMETRIC problems computed in lab 
simplify computer constructian and maintenance, Tradic nses model are displayed here on an oscilloscope. In tacbcal nse, 
800 transistors and 11,000 diodes. Experience to date indicates Tradic might compute inteicepbon courses or serve as a bombing 
that bnnsistorizarion improves computet reliability, and navigabon compnter. 
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Engineers! Scientists! 

UNLIMITED OPPORTUNITIES IN 

Atomic Power 

AT 

Westinghouse 



In a new plant on the outskirts of Pittsburgh, Pa., 
atomic energy will be explored as a source of power 
for transportation and industry. 

Opportunities in this new field are unlimited for: 

MECHANICAL ENGINEERS 

Fluid flow, heat balance, valves, mechanical and hydraulic 
devices and mechanisma, design and application of high 
pressure piping and systems, heat transfer, rotating machin- 
ery, general steam apparatus and steam power systems. 

ELECTRICAL AND CONTROL ENGINEERS 

Development, design and application of control systems 
and appnratua for nuclear plants. This includes servo 
analysis, application of analog computers, functional and 
operational analysis of mechanical and electrical power 
ayetcms and the application of temperature, pressure, flow 
instriimenls, nuclear instruments, motor controllers, regu- 

PHYSICISTS 

Basic reactor physics, reactor deaign and analysis, control 
systems, and eiperimental testing. 

METALLURGISTS 

opment on materials and processes for reactor componenU 
in the field of vacuum induction melting, ceramics, powder 
metallitfgy, welding, metal working and non-destructive 

Openings also sxisi for Chemical Engineers, Chemists, Radio 
Chemists and Dynamic Analysis. 

SALARIES 

Open. Ample housing availeble. Benefits include a hospitali- 
sation-insurance program, and graduate study under the 


HOW TO APPLV 

United States Citizenahip is required! 

Mr. C. P. Stewort, Atomic Power Division, 
Weslinghousa Electric Cerporotron 
P.O. Bex I46S, Pittsburgh 30, Po. 



LOW-SLIP MOTOR delivers 15 watts. 


New Mag Amplifiers 
For Servo Systems 

A new line of 400 cps, self-saturating 
mag amplifiers, designed for use with 
BuOrd-tj'pe servo motors in lialf-wavc 
circuits requiring bandwidths up to 20 
cps., is one oT several recently an- 
nounced devices of interest to servo 
sy.stem designers. 

Tlie new m.ig amplifiers arc available 
in three models, each with an input 
impedance of 10,000 ohms, response 
time of 0.005 sec. and an operating 
temperature range of — 55C to SOC. 

Model B-1, designed for use with 
BuOrd's Mk 7 motor, has a power gain 
of 50.000, weighs li lb.; Model B-3 is 
functionally similar but is designed for 
a Mk 8 motor. Model B-2, for use 
with a Mk 14 Mod 2 motor, has a 
power gain of 110,000, weiglis 2 lb. 

Manufacturer: Feedback Controls, 
Inc., 1332 North Henry St., Alexan- 
dria. Va. 

{jthcr new servo components: 
a Low-slip 400 cps. motor. Type AC- 
93, is a one-phase, 11 5-\ olt motor with 
a locked-rotor torque of 1.8 oz.-in. mini- 
mum and capable of delivering 15 watts 
output at 11,800 qjm. hla.ximimi 
power input i.s 45 watts, and rotation 
is reversible. Wciglit is 14 oz. 
Special models arc available as syn- 
enronous motors, with reduced power 

Manufacturer: Dalmotor Co., 1315 
Clay St., Santa Clara, Calif. 

• Motor-tacb generator consists of a 
single- or doubic-pliase, 60- or 400-cps. 
servo motor driving a permanent mag- 
net generator whose output voltage 
gradient can be as high as 20 
volts/1,000 rpin. Motor output torque 
i.s ill the order of 0.13 ()?..-in,, depend- 
ing upon power input. Combined 
motor-generator measures approri- 
mately I in- dia. x 2J in. long, weighs 
6.3 oz, and can be provided to operate 
over temperature range of — 65F to 
300F. 

Manufacturer: G-M Laboratories. 
Inc., Department “hV' 4300 North 
Knox Ave., Chicago 41. 

• Corrosion-resistant synchro, Size 11, 
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• FOR FLIGHT TEST INSTRUMENTATION 





Fot Immedhie Qelivetij 



• MINIATURE A.C. MOTOR 

• STANDARD SIZE 10 MOUNTING DIMENSIONS 

• CLAMPED BEARING RACE CONSTRUCTION 

• LOW PRICE 
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These precision A.C, motors ore supe- 
rior in construction to motors previously 
avoiloble. Deliveries are made 
from stock. 

Also in production are complete 
lines of transmitters, receivers, control 
transformers, resolvers ottd differen- 
tials of size 10, size 11 and size 15 

other electronic components. 

For full engineering information, 
drowings, electrical characteristics 
etc. write or telephone T. W. Shoop, 
Soles Mgr. Telephone (Philo, ) MAdi- 
son 6-2101. West Coast Bep. Wm. J. 


Enright, 988 W. Kensington Rd., Los 
Angeles, Colif. Mutual 6573. 

LOOK TO CjljW FOR SYNCHRO PROGRESS 


CLIFTON PRECISION PRODUCTS CO., INC. 


CLIFTON HEIGHTS 


PENNSYLVANIA 


is accurate to within 10 min. maximum 
deviation spread from electrical zero. 
It weighs 4 oz„ sells for approximately 
$J0 in transmitter and control trans- 
former tj-pes. Other types are slightly 
higher. Units are available for 26 or 
115 V, a.c. excitation, with high or low 
impedance, single- or double-ended 
shafts and either leads or terminals. 

Manufacturer; Kearfott Company, 
Inc., 1378 Main Ave., Clifton, N. J. 

New Two-Pole Relay 
Takes 20G Shocks 

A tiny new two-pole relay, less than 
li in. high and reportedly capable of 
withstanding ZOG shocks at frequen- 
cies up to 2,000 without contact break, 
is one of several recently announced 
components which should aid avionic 
equipment designers in cutting size 
and weight. 

Tire new subminiature relay, de- 
signed for operation at temperatures up 
to 200C, has contacts rated at 3 amp. 
28 V. d.c., or 115 V. a.c., with contact life 
in excess of 100,000 operations. Higher 
contact rating is possible where shorter 
contact life is acceptable. Two-pole 
model comes with coil resistance of 
325 ohms, for 28 v, d.c. operation; 
single-pole version is available with 52(1 
ohm coil. Relays are hermetically sealed 
and 611cd with either d^ air or nitrogen. 

Manufacturer; Hi-G Inc., Bradley 
Field, Windsor Locks, Conn. 

Other new miniature components 
include: 

• Silicon power rectiSecs, designed for 
high temperature operation up to 200C, 
are now available in 21 different types, 
rated up to 400 ma. continuous forward 
current, up to 1,000 peak inverse volt- 



For B-58 Tests 


Radar sighting tower, tbiee stories high, 
is being constructed Convair-Ft. Worth 
for use by its aerophysics lab in testing B-58 
avionics equipment. 
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TWA'S NEW SUPen-^, CONNIES 

HAVE SPEPPY ENGINE ANALYZERS 

Complete New Fleet Equipped “To improve dependability and schedule reliability” 





Why buy pieces? 



when you can get the 


When you buy a watch, you don’t buy the spring, 
face, hands and stem separately ■ . . and then try 
to put them together so they tell time. No! Instead 
you get a complete watch, tested and ready to run. 


Why not buy precision aircraft equipment the 
same sensible way? You can, from Greenlcaf . . . 
one source . . . one responsibility! 


feenlea^ 


Take this Gyro Drive Unit, for example. It was 
built for our customer, Crosley Division, AVCO 
Manufacturing Corporation, to their specifications 
. . . assembled, tested and ready to install, and 


MANUFACTURING COMPANY,.. 

7814 W. Maplewood Industrial Court • Saint Louis 17, Missouri 


THE 



complete package 


like all Crosley products, “Right and On Time.” 
Think of the trouble this can save you. This is the 
fundamental of the “fTeapons System” concept! 

This Gyro Drive Unit is just one of a wide range 
of precision products that Greenlcaf can produce 
for you in practical packaged form. For information 
on your specific problem, a wire or phone call will 
put us in touch with you immediately. 



KN«l3iEKRlNG • DEVELOPMENT • PRODL'CTION 


fPhere Buaiily control icorkson the production line producing the new HlC-3, 
the HIG-i arid Rale Gyros, Pressure Transmitters, Acceleromelers, Syndtros, 
Air Speed Indicators, Actuators and many other precision-buUl components. 





age, from Bogue Electric Mfg. Co., 56 
Iowa Ave., Paterson, N. J. 

• "Tiny Trim" pot measures only 
i X i X A in., weighs less than two 
grams, and is designed to be stacked 
into compact banks. Unit comes with 
resistances of iO to 25,000 ohms in 
standard models; other values on spe- 
cial order. New “Tiny Trim” report- 
edly maintains stability to 250F, has 
adjustment ratio of 30:1, and is shock 
resistant up to lOOG. 

Manufacturer: Daystrom Potentiom- 
eter Division, 1509 Colorado Blvd., 
Santa Monica, Calif. 

• Rectangular pulse transformers, her- 
metically sealed, come with pulse 
widths of 0.1 to 10 microseconds and 
maximum rise time of 0.1 /is. Units 
occupy volume of only 0.19 cu, in., 
can operate up to 85C. Engineering 
Bulletin 502A gives application data. 

Manufacturer: Sprague Electric Co, 
291 Marshall St., fJorth Adams, Mass. 

• Six-pole, double-throw relay, sub- 
min Series 2005, is hermetically sealed 
and has contacts rated at 5 amp., 28 v. 
d.c., resistive load. Unit is designed 
tomeetMIL-R-6106, Class A, and MIL- 
R-5757B, Class A, according to maker. 
Operating coil is designed for 28 v. d.c. 

Manufacturer; Guardian Electric 
Mfg, Co,, 1621 W. Walnut St.. Chi- 
cago 12. 

I rieTcToW' I 

^ FILTER CENTER 

* ^00000/ -J 

► SSB Gatliers Momentum-Watch for 
increased numbers of new military com- 
munications equipments to employ 
single-sideband techniques instead of 
long-used double-sideband. ONect is 
to provide increased numbers of clian- 
ncls and to improve intelligibility. 
Qualified observers expect airlines to 
follow military lead. 

► Building-Block ARC-52-Navy's new 
AN/ARC-52 UHF transceiver will em- 
ploy modular construction designed to 
permit major sub-assemblies to be pack- 
aged in a variety of shapes tailored to 
an individual airplane's available space. 
In some cases, major sub-assemblies of 
the ARC-52 may be mounted remote 
from one another in available nooks 
and crannies. Collins Radio, which is 
developing the ARC-52, reportedly 
plans to apply same techniques to manv 
of its future equipments- 

►Arinc Buys Bendix Selcal— Aeronau- 
tical Radio, Inc., stations at New York, 
Miami, San Juan, Los Angeles, San 
Francisco, Seattle, Honolulu and Okin- 
awa will be quipped with new Bendix 
Radio selective calling equipment- Sel- 
cal enables ground station operators to 
alert pilot (by flashing light or buzzer) 
when it wishes to talk with him. 
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Vtica DIVISION OF 




now adds complete sales, service and engineering facilities for air 
turbine driven accessories • air conditioning systems and components 
• engine starting equipment • air pressurization and ice elimination 
equipment • special-purpose aircraft pumps 


Bendix experience in the design and 
manufacture of aircraft accessories 
covers a span of nearly 40 years. We 
at Utica have been the source of 
manufacture for many of these prod- 
ucts since 1951. And now, with the 
transfer of a complete and highly 
specialized sales, service and en- 
gineering organization from the 
Kdipsc-Pioncer Division, the Utica 
Division combines "under one rooF’ 
ull the dements necessary to a com- 


pletely unified program in the field We invite your inquiry on any 
of mechanical accessories for aircraft, aviation mechanical accessory prob- 
Wc arc convinced that this move is lent. Write Utica Division. Bendix 
going to enable Bendix to serve your Aviation Corporuliun. Utica, New 
interests even better tban in the past. York. 
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New Assisi for Navy Pilots 

Trainer Teaches F9F-9 Cockpit Routine 


By George L. Christian 

Buffalo— A new concept in low-cost, 
synthetic aircraft training devices is 
being prototyped lietc for tlic Navy’s 
supersonic K9F-9 fighter by the Car- 
mody Corp. 

The equipment, named a "procedure 
trainer” by Edmund O- Carmody, com- 
pany president, is designed to teach 
pilots normal and emergenev cockpit 
procedures. 

The recently organized firm is build- 
ing the procedure trainer for the Grum- 
man fighter under contract svitli the 
Special Devices Center of the Office of 
Nasal Research. 

Because of the relatisc simplicity 
of the units, the first trainers svill be 
dclisercd this sunimet. before Tigers 
reach Nar y squadrons, says Carmody. 
Speedy dclirery is one of tlie important 
features of the device. 

This is the first such contract let 
bv the Navy for a fighter aircraft pro- 
cedure trainer, according to Carmody. 
He says he has designed other trainers, 
a small number of uhich have been 
delivered to the USAF. 

► Why a Trainer?— Here is the phi- 
losophy behind the new synthetic pro- 
cedure trainers: 

They do not attempt to teach a pilot 
how to fly or navigate the plane. As 
Carmody. \eteran Naw pilot himself, 
put it: "A pilot checking out on a 
sii|jersonic job like the F9F-9 can be 


expected to know how to fly and how 
to navigate." 

Tlic devices are designed to teach a 
pilot those things that he cannot know 
about a new type of airplane: location 
of instruments, switches, control levers; 
what to do in case of any emergency 
such as engine flame-out, failures of the 
hydraulic, electrical or pneumatic sys- 
tems; and ejection procedure. 

Procedure trainers, like their more 
c'xpciisiic and more elaborate cousins, 
flight simulators, use the cockpit and 
canopy configuration of the real air- 
plane as supplied by the airframe manu- 
facturer. All controls, switches, emer- 
genev handles and instruments are in 
the same locations as in the real plane, 
► Wliat It Docs— Tlic new procedure 
trainer contains complete instrumenta- 
tion, controls, switches and levers for: 

• Engine operation: Starting, run-up, 
|)owcr chock and shut-down. 

• Aircraft systems; Hydraulic, electrical 

• Emergency warning: Engine emer- 
gCTicics, including flamc-ouf. engine fire, 
low fuel pressure; failure of anv of the 
three aircraft systems; failure of the 
landing gear to extend. Any emergency 
or combination of emergencies can be 
"thrown into" the trainer by the in- 
structor. 

The trainer has a tell-tale system of 
lights which sho«’ the instructor if a 
student is performing all procedures 
correctly and in the proper sequence. 


► Cutting the Cost— Price of the pro- 
cedure trainer is kept down bv wide use 
of "dummy" instruments- the instru- 
ment face is in its proper place on the 
panel, but its expCTsiie guts are not 
used. However the instruments may be 
controlled manually by the trainer in- 
structor. For instance, if he should 
call on the trainer's automatic electronic 
mcchaiii.sm to simulate a flame-out, the 
instructor can manually slow up the 
iion-aiitomatic airspeed indicator to 
lend realism to tlic emergency. None 
of the nasigational and flight instru- 
ments is functional, all engine and sys- 
tem instruments ate. 

Another moncy-sai’cr is that the 
trainer’s flight controls are not opera- 
tional. They do no more than add 
tealisni to the cockpit interior. 

► Part of Team— Carmody, who spent 
five years at Link Aviation, is a strong 
supporter of flight simulators, and does 
not see liis procedure trainers ns their 
competitor. He considers the fno types 
complcmcntiin. 

Here is his reasoning: The procedure 
trainers, because of their relatisc sim- 
plicity and ease of production, cun be 
supplied to squadrons well ahead of 
delivery of new-model aircraft. This 
means that all pilots assigned to the 
neu- planes can familiarize themselves 
completely with the cockpit layout and 
all emergency procedures prior to actu- 
ally seeing the aircraft. 

Simulators, because of their inher- 
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ently more complex and complete de- 
sign, c-amiot be delivered on such sliort 
notice, according to Carmody. 

'Ilic trainers e.m also serve a useful 
and etonomic-al role afta tlic flight 
simulators have been delivered. In- 
stead of giving all pilot training in the 
simulators, wTiich, Carmody says, arc 
relatively expensive to maintain, the 
cockpit familiarization and emergenev 
procedure portions of a pilot’s sillabus 
can be retained in the trainers.' 

'lliis would lease to the simulators 
their cxclusisc specialty of actual pilot 
training-teaching pilots tlie “feel," 
stalling and other flight tharacteristics 
of the plane, how to handle fuel inan- 
ligemciit. how to fly natigatioiial mis- 

Such a combined traiucr/simulator 
])rogram would allow more pilots to be 
trained with a gisen number of simu- 
lators, by diverting a portion of total 
training time to the trainers- 

► ,\dvantages— ’I'hcsc arc some of the 
adivantages seen for the new procedure 

• Low cost of the devices can save the 
taxpayer a lot of money. Trainers cost 
roughly 10% as much as a comparable 
simulator {$50,000 for a trainer vs. 
$500,000 for a simulator). 

• Simplicity results not only in speedy 
delivery, but in east- and quick installa- 
tion, low maintenance costs. Mainte- 
nance can be performed by a single 
person of relatively low skill.’ 

• Conventional power requirements al- 
low the dcsice to be simply “plugged 
into the wall," since any 110-v.. 60- 
cyclc outlet will do. Momentary volt- 
age fluctuations will not aflcct the unit; 
it uses no vacuum tubes. 

• Modifications to adapt the trainers 
to later models of aircraft are rckith cli 
e-Jsy to make. 

• Housing requirements ate nominal. 
Any room of adequate size will do. No 
air conditioning is required. 

► Carmody Backgronnd-Camiody’s in- 
terest in “synthetic training” began in 
19-fO, when he worked for Cal-Aeto 
Academy where he taught Air Force 
pilots stunting techniques under con- 
tract to the government. 

Prior to this assignment, he had put 
in time as a production worker at 
Northrop after graduation from the 
University of California at Los Angeles. 

He then took Navy flight training 
at Pensacola. After getting his wings, 
he spent four jeats at sea as a carrier 
fighter pilot before the war. 

After his trick with Cal-Aeto, Car- 
mody organized and headed the first 
flight section at BiiAcr's Special Dcs’iccs 
unit, where he was in cliatge of devel- 
oping training aids. He designed and 
developed the first synthetic Flight 
'I'raining System and supervised train- 
ing over 2,000 student pilots in the 
system which has now become standard 



For High Performance, 
plus SAFETY 
... the Cessna T-i7 ' 


SIDE-BY-SIDE JET TRAINER with 

SIDE-BY-SIDE C.A.E. POWER 


It's engineered with tomorrow's needs in mind, this high- 
performance twin-jet Cessna T-37— designed to speed the cadet's 
transition from prop-driven airplanes to jets. It advances the jet 
phose to on earlier stage of the training schedule, promoting both 
safely and economy. Its Continental Model J69-T-9 jet turbines 
offer ruggedness and simplicity matching that of the airplane 
itself. Twin engines located in the wing roots make for maximum 
safety. A second version of this turbine powers the Ryan Q2 
Firebee target drone used in oeriel gunnery training, while still 
others are in experimental stages in various applications. 
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Tomorrow’s ideas are taking \] shape today 

with BRIDGEPORT Alumiaaiii Extrusions 

Designing with the future in mind? Looh to extruded aluminum 
shapes to cut costs and improve your products. And look to Bridgeport 
for the very latest in ideas and manufacturirrg techniques. 

We can extrude standard or specially engineered shapes in all 
extrusion alloys— with properties to meet your specifications. Oui 
research and development teams are ready noio to help you design 
for tomorrow’s competitian. 


Look ahead with Bridgeport for the best in aluminum extrusions . . . 
and the latest in forgings, too. Prompt service is as near as your phone. 
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for all Naval student pilots, between 
1942 and 1943. He acquired further 
experience in synthetic training during 
a five-year stint at Link Aviation where 
he held several positions, including that 
of director of education. 

With this background in training 
device^ Carmody set up his own com- 
pany in May 1954. He is confident 
that, with his procedure trainer now 
ready to go into production, a new 
"capsule trainer” he has developed to 
check out jet pilots in correct ejection 
procedure, and a third, yet-undiscloscd 
device, he is on his way to entrenching 
his company firmly in the growing field 
of aeronautical synthetic training de- 

Jet Engine Igniter 
Guarantees Starts 

A new British jet engine igniter in- 
corporates an auxiliary fuel spray nozzle 
located only half an inch from the high 
energy igniter electrode to assure posi- 
tive starts- Developer is K. L. G. Spark- 
ing Plugs, Ltd. 

Before this igniter svas developed, oc- 
casional "wet" starts were experienced 
because of failure of the fuel to ignite 
immediately upon injection into the 
combustion chamber, says K. L. G. 'J'lie 
new igniter, whose auxiliary fuel jet 
atomizes the fuel spray, guarantees 
prompt fuel ignition by sending a ball 
of flame well down into the main fuel 
stream, the company claims. The new 
igniter is slightly larger than the unit it 
replaces. 

Initial production of tlie all-in-one 
torch igniter is for the de Havilland 
Ghost engine, although the unit can be 
used with other gas turbine poweiplants. 
It was develop^ for use with the 
Dowty Spill Burner fuel system. 

K.L.G.'s address is Putney Vale, Lon- 
don S.W. 15, England. 

Portable X-Ray Unit 
Goes Into Production 

A self-powered X-tay machine which 
uses the radioactive isotope thulium 170 
as its X-ray source has been put in 
production by Litton Industries' Nu- 
clear Electronics division. 

The portable, 20-Ib. machine, named 
ISO-X, is well suited for inspection of 
metal castings, forgings and welds, ac- 
cording to Oie maker. Because of its 
small size, it is also useful to probe 
liard-to-get-at places in aircraft. 

A built-in timer provides a means of 
setting precise exposures up to 60 see. 
'Fhe unit's construction precludes the 
possibility of accidentally exposing the 
thulium, and it is explosion-proof and 
completely safe, requiring no special pre- 
cautions, according to Litton. 


XP6M-1, HSL Use New Viscous Damper 


A new miniature viscous damper, 
measuring less than 3 in. in any dimen- 
sion and weighing 9 oz. filled, is finding 
applications in modern aircraft suen 
as the Martin XP6M-1 ScaMaster and 
Bell Aircraft's HSL hclicopter. 

► FuncHons-Built by Sesco Engineer- 
ing Division of Haines Gauge Co., the 
unit performs these two functions; 

• Prevents unwanted vibration or 
hunting in a mechanical system; 

• Furnishes a definite amount of 
damping to a system that is required 
to oscillate. 

The damper, labeled Model 1023, 
lias been dci'cloped ‘‘to furnish mod- 
erate amounts of angular cate damping 
in mechanical systems where small 
sizes and weight, and also minimum 
friction, arc of primary importance." 

On the Bell HSL, fhe Scsco dampers 
are used to prevent vibration in the 
copter’s stabilizing system and damping 
out flutter in a yaw vane installation. 

Application on tlic SeaMaster is not 

► Features-Sesco cites these features 
for the viscous damper; 'lire unit is 
precision-made of quality materials; 
shaft is mounted on ball bearings; hous- 
ing is made of anodized aluminum 
alloy, and vane shaft is hardened stain- 



SIZS: Under 3 in. in any dimeusiun. 


Hic unit will operate in any posi- 
tion and is sealed against .itmosplicric 
effects. 

Damping is adjustable over a wide 
range through use of a needle valve. 
Although no temperature compensation 
is provided, use of silicone damping 
fluid reduces temperature effects to a 

Model 1025 specifications: damping 
rate, 0.5 to 23 in./lb./radian/sec. at 
70h'; friction torque, approximately 7 
oz.'in.; maximum permissible torque, 
15 ft,/lb.; weight of unit, 9 oz. (filled); 
temperature range, — 60h’ to +160F; 
shaft rotation, 90 deg.; damping fluid, 
Dow-Corning #200 fluid, 100 centi- 
stokes (standard hydraulic oil may also 
be used). 
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Telling Ihe Market 

SLx-point jet engine service program 
developed by General Electric Co- to 
help users cut operatin| costs and get 
top performance from J-17 and /73 
powerplants is pictured in Bulletin 
GEA-61 36. . . . Firm also offers Bulletin 
GEA-6203, telling about its aircraft 
electric motors testing facility at Ft. 
Wayne, Ind. Both arc aiailablc from 
General Electric Co., Sclicncctadv 5. 
N. Y, 


Aircraft explosive rivet catalog pro 
vidcs technical data on numerous types, 
also examples of applications and hints 
on hott' to handle them. Write E. I. 
du Pont dc Nemours & Co.. Inc.. 
Wilmington 98. Del. . . . Airplane 
safety belts arc detailed in data sheet 
422 being distributed bv Brown-Line 
Corp., 541 No- Foothill' Rd., Bcverlv 
Hills, Calif, 

Aluminum Casting Alloys Handbook 
is 60-page two-color reference provid- 
ing cross-index key to all important 
specs and provides descriptive material 
on metallurgy and casting practices. 
Write Federated Metals Division, 
American Smelting & Refining Co., 
120 Broadway, New York 5. 


Do you like 
AVIATION WEEK..? 

Want to read it 
every week? 

Subscribe today. Just fill in this order 
form end leave the rest to us. 

To— AVIATION WEEK, 

330 West 42nd St., N. Y. C. 36 

PIme sttMl me iW lor the term chocked 
below: 

□ 1 yr. »■ □ 2 yrs. $9' □ 3 yrs. J12' 
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Precision plating and surface treating 
facilities now being made available to 
outside firms by Standard Pressed Steel 
Co. at its new Sl-million plating plant 
at Jenkintown. near Philadelphia, Pa, 
are detailed in 52-page booklet being 
made available by the firm. Data arc 
.also given on the process. Write for 
Precision Plating, a Product and a 
Service, Standard Pressed Steel Co, 
Box 566, Jenkintown, Pa. 

ElcctroHzing, a process of depositing 
an extremely hard, dense alloy on wear- 
ing surfaces of mechanical parts, said to 
extend life two to 10 times, is covered 
in 16-pp. booklet available from Elec- 
trolizing Corp., 1505 E. End Ave., 
Chicago Hcighb, III. . . . High velocity 
spray technique of cleaning precision 
parts is described in folder being dis- 
tributed by Cobehn, Inc., Passaic, 
Caldwell, N. J. 

Metal slide rules, from simple basic 
equipment througli standard scale 
arrangements to advanced dual-base log 
vector hyperbolic with log log range 
from 10“' to 10", for numerous applica- 
tions. are catalogued in 32-pp, booklet. 
Write Pickett & Eckel, Inc, 1109 S. 
Fremont Ave., Alhambra, Calif. ... To 
aid engineers in selecting platinum 
metals potentiometer winding alloy 


S NEW 


uircs fur specific applications, a ctoss- 
referciice chart PR plots bate diameter 
vs. resistance values. Available from 
Secon Metals Corp, 7 Intervale Ave, 
W'hitc Plains, N. V. 

Fhiginccring properties and applica- 
tions of Ni-Resist corrosion-resistant 
nickel atlovcd cast iron, also tabulation 
of mechanical and physical properties, 
and problem data sheets, arc provided 
in Bulletin A-71 available from Tiitcr- 
uational Nickel Co, Inc, New York 

tachometers, synchros and a new line ol 
special transfonners for use with grid- 
controlled rectifiers, arc detailed in 
Catalog 41 being distributed by Servo- 
Tok Products Co., Inc., 108^ GofBe 
Rd, Hawthorne, N. J. 

Feed units, tapping units, hydraulic 
drill presses, index tables, fixed center 
and adjustable center drill hcad.s are 
described in catalog available from 
Michigan Drill Head Co, P. O. Box 
4643, Detroit 34. . . . Design and prop- 
erties of place bolts, also applications, 
are given in brochure being distributed 
by Cleveland Cap Screw Co., 2917 E. 
79th St, Cleveland 4. Ohio. 

Light and compact rc-usabic metal 
psek^ug and storage containers, in- 
cluding custom models, arc described in 
Technical Bulletin 601, available from 
Pctcrs-Dalton, Inc, 17900 Rvan Rd., 
Detroit 12, . , . Selection and applica- 
tion of five types of metal tubing and 
properties of six glass-to-mctal scaling 
alloys arc covered in Bulletin 40, being 
distributed bv Superior Tube Co., Nor- 
ristown, Pa. .' . . Pioneer and Pacemaker 
is a history of achievements of Fire- 
stone Tire & Rubber Co. from its 
founding in 1900 to the present. Write 
the firm at Akron 17, Oliio. 

New adjustable speed drive having 
no rotating electrical components and 
able to provide constant or variable 
torque and constant horsepower loads, 
is described in Bulletin SF-l available 
from Dynamatic Division, Eaton Man- 
ufacturing Co., Kenosha, Wis, 

Non-ferrous forgings catalog and en- 
gineer's handbook covering mote tlian 
20 materials, including copper, copper- 
base and aluminum alloys, is being dis- 
tributed by Scov ill Manufacturing Co, 
Waterbury, Conn. 

Guided tour of sheet metal, acrylic 
forming and fabricating operations of 
Kawncer Co.'s Aircraft Products Di- 
vision is condensed in illustrated book- 
let being made available by the 
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plays a vital role 

in every sucoess 



Humatr life and cargo are entrusted to the wind dried, capable hands 
of the harbor pilot. Experience taught him how to guide his ship 
around hiddcit sand bars and reefs; and experience has taught us how 
to build reliable pressure switches. 


To build and test a few pressure switches is a relatively simple task. 
But to produce more than a million consistently reliable instruments 
requires skills and controls gained only through experience. 
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Flush fastenings for aircraft 
skin sections with integral stiffeners 


Niles, Mich., company. . . . Kodascope 
Pageant 16-mm. .sound and silent mo- 
tion picture projectors for training pur- 
poses, and impror’ing employe and pub- 
lic relations, is described in leaflet 
available from Eastman Kodak Co., 
Dept. 2, Rochester 4. N. Y. . . . Advan- 
tages of area of lower Wabash Valley in 
southwest Indiana and southeast Illinois 
for establishing aircraft manufacturing 
facilities are described in a study being 
made available to interested firms by 
Chicago & Eastern Illinois R. R.. 
Chicago. 

Subcontracting facilities in electrical, 
electronic and mechanical equipment 
in the instrument and other fields, plus 
supporting services such as quality con- 
trol. field service, technical publications 
and militarv' packaging arc given in 
brochure available from Avion, Inc., 
58-1 5 Northern Boiilerard, \Voodside 
77. N. Y. . . . Facts About Air Reduc- 
tion details the numerous activities and 
equipment available from various disis- 
ions of the firm, which produces 
oxygen, acetylene and apparatus for 
welding and cutting in adrlition to syn- 
thetic resins and other products. Write 
Air Reduction Co., Inc., 60 E. 42d St.. 
New York 17, N. Y. 

Piihlieutions Received 


The new Gnimman F9F-9 Tiger exemplifies the design trend toward thick 
.skin sectiotis with integral stiffeneis. This type of striictrire greatly reduces 
the number of parts and the time and expense needed for conventional riv- 
eting of aluminum sheets over a framework. 

However, basic aerodynamics retiuired a nut which could be in.set into 
tlie thick aluminum skin without pr otruding into the FOr-ffs supersonic 
slipstream, Grumman engineers discovered a ready-made solution in the 
ESNA type 1650 flush 100“ slotted nut with Nylon in.sert. Type 1650 nuts 
won't come loo.se, and are perfectly flush with the smooth surface of the 
esNA ivp< itso outi, 100- Kill it sections of the F9F-9’s horizontal sta- 

bilizer which they hold together. 

Like all Elastic Stop nuts, the type 1650 
is self-locking, vibration-proof and reus- 
able. It meets ANA specification AN-N-5. 



• All About Aircraft-by D. M. Desoutter- 
eub. bv John de Graff, Inc., 64 West 23rd 
St., New York 10, N. V. $3.00; 470 pp. 
ibis book is designed to provide tile lay- 
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• Class Reinforced PlasKc 
Phillip Morgan. M. ,\.-Puh. 
cal Librars-, Inc., I 
16. N, y; S10.0C 
Purpose of this 
Lial facts un glass reinforced plastics for the 
general reader, but with sufficient detail for 
the specialist. 
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SCRAMBLE !...Whe 


HAMILTON AFB REPORTS .... 

G-E Ground Power Units operate 2 years 
with “No electrical repairs required” 


G-E motor-driven units provide reliable ground 
power in 325th Fighter Squadron alert hangars 
During a scramble, speed depends on flawless perform- 
ance by men and machines. For fast, reliable aircraft 
starts absolutely essential in an F-86D Sabre jet scram- 
ble, the 32Sth Fighter Squadron at Hamilton AFB, 
California, uses G-E Motor-driven ground power units. 
For over two years, they’ve used four G-E units for 
starting duty in their alert hangars, and in that time, 
“No electrical repairs have been required.” 

This is just one example of reliable performance G-E 
Ground Power Equipment is providing many Air Force 


alert hangars throughout the United States for both 
jet and reciprocating engines. 

Power for instrument ond device cheeking is also 
available with G-E 400-cycle Frequency Changer 
Packages. Motor-driven units in 265-, 500- and 1000- 
amp ratings, plus a-c and d-c generators for engine- 
driven or vehicle power units, fill out General Electric's 
complete line. 

For further information, contact your nearest G-E 
Apparatus Sales Office, or write Section 814-1, DC 
Motor and Generator Dept., General Electric Co., 
Erie, Pa. 


GENERAL 
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G-E.'s six-point jet service program is set up to 
help G-E engine users reduce their operating 
costs and get top performance from G-E J47 
and J73 engines. Over the past four years, this 
program has helped reduce maintenance time- 
cycles. It has added extra operating life to G-E 
engines in the field- It has helped cut users’ 
manpower needs- The program includes these 
major benefits; 

WORLD-WIDE COVERAGE -In the U.S. and 
13 foreign countries, the six technical services 
shown below are available at military bases, 
overhaul stations, spare parts depots, special 
test locations and G-E repair, overhaul and 
modification shops. 


HIGHLY-SKILLED G-E TECH RERS, key members 
of the team, are on 24-hour call at bases here 
and abroad, in Stateside G-E service shops 
and through 6S G-E district offices. As part of 
G.E.’s complete technical services. Company 
representatives have a library of technical 
publications and training aids. They also can 
supply engine users with training films, visual 
aids, parts catalogs and handbooks for pilots. 

PUBLICATION GEA-6136, "Operation Service,” 
describes the six-point program in detail. For 
a copy, contact a G-E Aircraft Specialist via 
your nearest G-E Apparatus Sales Office. Or 
write Section 232-4, General Electric Corrjpany, 
Schenectady 5, N. Y. 


ingress is Our Most important T^duct 


On more f/ion 34,000 J47 turbojets delivered . . . 


6-POINT G-E SERVICE PROGRAM 
HELPS CUT JET OPERATING COSTS 

Over 250 G-E jet representatives at 100 locations in the U.S. and 
overseas help engine users get peak jet pertormance— anywhere, anytime 




CHIEF PROJECT ENGINEER Harv 
(seated), Ryan Industries, Inc., 
cusses new G-E motor for Ryi 
intcrvalometer-directed simulate 
Sales Engineer Hugh Folsom. 


Industries' 
with G*E 


G.E. develops a versatile new aircraft motor 
to meet rigid specs of Ryan Industries, Inc. 


"Recently we required an aircraft motor of extreme 
versatility to meet radio-interference, explosion-proof, 
and other military specifications on an intervalometer- 
directed simulator we were developing,” says Chief 
Project Engineer Harvey J, Brown of Ryan Industries, 
Inc. "We took our problem to General Electric because 
of their proved ability to produce prototype and pro- 
duction models to meet our tight schedules.” 

“General Electric engineers developed a new motor 
which fully met our needs. And the close teamwork be- 
tween our G-E sales engineer and his factory specialists 


enabled us to complete our development on time.” 

IN SERVING YOU, G-B engineers can draw on unmatched 
experience gained in solving this and hundreds of similar 
aircraft -motor problems. And they have at their disposal 
G.E.’s extensive aircraft-motor development and testing 
facilities. 

To take full advantage of this extensive engineering 
service, contact your local G-E Apparatus Sales Office 
early in your planning. And for more information, write 
today to Section 704-31, General Electric Company, 
Schenectady 5, New York. 


Thfgress /s Our Most tmporfanf Phx/ucf 


GENERAL 


ELECTRIC 


NEW AVIATION PRODUCTS 


!> 



AIRPLANE TUG also starts eogines. 


Plane Tug Also Starts 
Jet, Piston Engines 

A dual-purpose aircraft tug carrying a 
power supply for starting jet or piston 
engines has been tested at Portland 
(Ore.) Airport and is slated for further 
trials bv Northwest Airlines at Seattle, 
Wash. ■ 

Built to Navy spets, the nctv vehicle 
can move aircraft of Convair B-J6 size, 
the maker claims. It can pull or push 
aircraft, as desired. 

Still in tlic experimental stage, the 
tractor has four-wheel drive and four- 
wheel steering and weighs 4,000 lb. 
The vehicle is 80-in. wide, 58-in. high 
and has a lOTin. wheelbase. 

Wagner Tractor, Inc., 8027 N. 11. 
Killiugswortli, P. O. Box 7444, Port- 
land 20, Ore. 

New Fasteners Have 
Seal Under the Head 

Sealing the head of a threaded fas- 
tener to the mating surface, rather than 
using the principle of sealing threads 
or shanks, is the design featured in a 
new line of fastciiers- 

Scaling is accomplished by a stand- 
ard ,\N or MS "O" ring nestled in a 
specially designed groove under the 
head. The neiv item is available in 
common head sizes including counter- 
sunk. 

.\ thin Teflon wusher between the 
“O" ring and the head eliminates fric- 
tion betsveen seal ring and fastener, 
making the fastener reusable many 
times, the manufacturer claims. Over- 
size heads accommodate the “0''-ring 
groove. It is claimed that this feature 
makes for high tensile strength and 
gteativ impro^•ed scaling capacity under 

Aero Bolt &• Screw Co., Inglewood, 
Calif. 


Porous Stainless Steel 
For Aiitidciug Systems 

High-strength porous stainless steel 
sheet for hot-air anti-icing applications 
is now available to aircraft manufac- 
turers from .Aircraft Porous Media, 
Inc.. N. Y. 

The porous metal retains strength 
at temperatures exceeding 600 deg. F. 
the producer claims. The company 
states that the strength of the porous 
Stainless steel permits "substantial’’ 
weight sarings o\cr aluminum double- 
skin in hot-air anti-icing systems. The 
appearance is similar to a polished alu- 
minum surface. Sheets up to IS in. 
X 72 in. ate available. 

The manufacturer also is a sup- 
plier of porous metal media and “Rigi- 
mesli" sintered wosen wire materials 
for boundary layer control, filtration 
and trans|)ir.ition cooling. 

Aircraft Porous Media, Inc., 50 Sea 
Cliff Avc., Glen Cove, N. Y. 

Missile Rate Gyro 
Weighs 0.8 lb.’ 

Ilermcticall)’ sealed rate gyro, weigh- 
ing only 0.8 Ib. has been placed in pro- 
duction for applications in guided mis- 
siles, control systems and autopilots. 

The gyro develops an angular mo- 
mentum of 400,000 gr. cm.* per second. 
Units can bo damped from 0.2 critical 
to overdamped through a temperature 


This elcctiiwllv-drix-en RapisUii toller con- 
veyor sv.stem speeds up unloading cargo 
from Pan American World Airways' DC-k 
at Fairbants. Alaska. Cargo handling in- 
.sidc the aircraft is expedited by use of a 
gravity toller conveyor which turns ca^o 
thrnugh 90 deg. at the plane’s door. Speedy 
unloading is important because frigid tem- 
pcrahires a.s low as 40-50 deg. below zero 
can ruin perishables if thev arc exposed too 
long. I he I05-ft.-!ong unit, which is made 


range of —55 deg. C to 4-80 deg. C 
witTiout a heater. Rotes anti the output 
from a six-polc transducer can be varied 
over a wide range, the maker states. 
Power required is 26-v. or 1 1 5-v. at 400 
cycles and either two-or-threc-phasc. 

lostmmcnt Division, R. C. Allen 
Business Machines, Inc., Grand Rapids, 
Mich. 





FAST RETRACTJON takes up slack. 

AutO'0|ieratiug Turnbucklo 
Gives 2J-in. Adjustment 

A new self-regulating turnbuckle with 
adjustment to 24-in. is applicable to 
aircraft operating in cold temperatures, 
the manufacturer states. the 

required amount of compensation has 
been determined after test Bights 
under extreme conditions in prototype 
aircraft, the proper size then can be 
specified for production planes. 

Tile Bobrick Model J572 turnbuckle 
incorporates a quick-retraction feature 
for faking up slack. F.ach self-regu- 
lating device replaces the barrel of a 


up of fis-e standard 2I-ft. Rapistan con- 

I’.VA siys that, in addition to getting the 
job done faster than with fork lifts, the 



power a niuntli. Pan .\iii installed casters 

incrc-asc mobility and raise sectiaas near 
the aircraft to reduce angle of descent 
System «ni work also with PAA's DC.6Bs- 



Conveyor Saves PAA $66 Monthly 
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AIRCRAFT ENGINEERS 



Without retracing a step, you can walk for 40 miles on the catwalks at this 
plant in Marietta, Georgia. Just another indication of the immense size of this 
aircraft plant, largest under one roo/in the world. 

Right now, Lockheed Georgians are building new B-47’s, modifying 
earlier models, and manufacturing new C-130A turbo-prop assault transports. 
And because this plant is so big — 76 acres of floor space under one roof— there 
is still room to build more big airplanes for the U. S. Air Force. Let me say 
that you can help, and benefii! 


ENGINEERS NEEDED 

DRAWINGS CHECKERS 
STRUCTURES • STRESS 
AERODYNAMICISTS 
THERMODYNAMICISTS • DESIGN 
SERVICE MANUALS • DYNAMICS 
PRODUCTION DESIGN 
RESEARCH • LIAISON 
FLIGHT TEST ENGINEERS 


Moif in comp/ete conficfence tol 
Lockheed Aircroft Corporation, Dept. AW-3-2S 
76 ISA Peochtree St., N, E., AHanto, Georgia 



LOCKHEED 



Marietta, Georgia 


70 


conventional turabucklc, reducing tlie 
installation’s net weight. 

Bobiick Mannfachiring Corjroration, 
1839 Blake Avenue, Los Angeles 39, 
Calif. 

Porlable Power Supply 
Speeds Engine Checks 

Variable d.c. power supply tests all 
1 to 3S-V. circuits, using a one-knob 
voltage output adjustment. Portable 
power supply can be operated without 
filtering if desired, the manufacturer 

D.c. is fed through a reactor and 
condenser which removes most of the 
pulsations and provides d.c. voltage 
with less than one and one-half per- 
cent ripple. Isolation of input a.c. 
from d.c. allows operation of the lat- 
ter above and below ground potentials. 
Surge suppression circuit prevents 
power suppiv damage on highly induc- 
tive loads. 

In addition to 115-v., 30-60-cycle 
single-phase input, the unit also is 
available for 230-v., 50-60 cvcle. Total 
weight is 95 lb, 

Kell-Strom Toot Co., Inc., 3Vethers- 
ficld. Conn. 


ALSO ON THE MARKET 


Bantam speed reducers, tliat the maker 
reports have no backlash for most pur- 
poses, are useful in flow controls, com- 
puters, timers and oscillographs. Two 
parallel gear trains are spring-loaded 
against each other, continuously taking 
upbacklash. Torsion spring is wound to 
give an anti-hacklash torque of 2 Ib.-in. 
either direction. Obtainable in 600 
standard ratios.— Metron Insfmment 
Companv. 432 Lincoln St.. Denver 3, 
Colo. 

Salt spray test chamber, useful for 
corrosion trials of radar and radio equip- 
ment, aircraft instruments, fire-control 
devices and finishes such as painting or 
plating, measures 48x48x48 in. inside. 
Salt solution reservoir is ample for 60-hr. 
operation. Recorder devices and other 
accessories are available.— Development 
Engineering Co., 9 Cross St-. Norwalk, 
Conn. 

Electrosize service offers new machining 
technique for precisely removing metal 
by a series of electrical discharges op- 
erating in a coolant bath of dielectric 
oil. Tool (electrode) is so constructed 
that the "cut" formed in the work by 
the discharges is a duplicate, in reverse, 
of the form on the tool. Tool does 
not touch the work.— Electrosize, Inc., 
3910 Weslev Terrace, Schiller Park, 
111 . 


MAULORY* SHARON reports on 
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SURPLUS in the midst of shortage? 

• Despite the zooming curve of total titanium production, 
military planners set the need at 10 to 20 times today's 
availability. Yet, current demand for the new metal is 
temporarily short of current output. 

This paradox results from the reluctance of major aircraft 
companies to design for full usage of titanium until they 
can be absolutely sure requirements can be met when new 
designs reach the production lines. Mallory-Sharon, one of 
the leading producers of today’s output of titanium and 
titanium alloys, is attacking the situation in these ways: 

• We are increasing production rapidly, and are now 
completing an expansion which doubles our capacity. 

• Our "Method S” vacuum double melting, wliereby 
each ingot is melted twice to improve uniformity, is 
becoming standard practice in the industry. More re- 
cent developments now in production are the first 
titanium alloys which can be welded and heat treated. 

• As in the past, our delivery promises are conservative 
and dependable. 

For applications of this lightweight, corrosion-resistant 
metal, use our experience. Mallory-Sharon Titanium Cor- 
poration, Niles, Ohio, 
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AVIATION CALENDAR 



Tliere’s one word that flight line crew cliiefs and inspectors 
know better than any other: 

Squawk ! 

Not that they stjuawk — although tliere’s hound to l>e a gripe 
or two now' and then — hut they live with the squawks of produc- 
tion testers and military acceptance pilots as formali/ed in the 
“s<]uawk sheet.” 

These men not only are responsible for airplanes worth 
hundreds of thousands of dollars. In their skill ran rest the very 
lives of tile ])ilots wiin fly the ships. Yet their work, for the most 
part, is unsung, although they'll jirobalily tell you they’re used 
to being background performers and don't give a damn for 
plaudits. 


The job's the thing. And writing off 
the squawks. 

Take Dale MackensiadI and Jim 
McDonald at North American. Ingle- 
wood. for example. Working (or Frank 
Maple, flight line foreman, they've 

than fifteen years, shepherding new 
planes from roIlKiul to fly-away. 

From the lime an p. 100 Super Sabre 
leaves final assembly today unit] it's 
officially delivered to the Air Force, 
it's their baby. Each, with his crew, 

or three days before the fighters "go 
over (he fence" to operational outfits. 

On roll-out the crew chief and hb 
men lake the ship first to an a.ssigned 
spot on (he line where they "open up" 
the fighter and swarm over her in an 
exhaustive check procedure that in- 


a flight line inspector such as Leonard 
Croppell who double-checks the wo * 
of the chief and his team. 

Tlius the jel is readied for li 
first Aiglii wiili a production It 
oilol at the controls. He lakes h.. 

jugli prescribed 


.similes 


■r perfor 


and tliai of lier e((uipmcnt and 


And when he's again on (he ground 
he fills out Ihc squawk sheet on the 
basis of company standards. This needs 
adjusting. That needs working over. 
Something else requires (bis or that. 
It's rarely anything drastic, but largely 
the "sharpening” jobs that require 
expert fixers — the squawks that only 
flight can show up. but trouble.! that 
nevertheless might cause an emergency 
if allowed to go unattended. 

From here on the pilot, the flight 


together with the ground crew making 
corrections to the satisfaction of the 
line inspector and the production 

If the squawks are suflicienlly serious 
the plane is flown again by the com- 
pany pilot for anochcr air check. But 
the need for a second hop is the excep. 
lion rather than the rule and when 
the indicated fixes are made by the 
chief and his men the fighter is turned 
over to an Air Force acceptance pilot 


Tlicn the whole miitine is 
pealed. The AF tester takes her i 
guides lier ihroueh her paces wit 
critical eye and lands to fill , 
another squawk sheet, usually w 
considerably fewer items this til 
Each one is corrected In a ioini 
elTorl with the ert-w chief mi the 
foreman. And onlv wlien the job it 
done to the pilot's saiisfarilon. a: 
well as to company specifications at 
checked by die line inspector, ' * 


ilh 


Jeliv 




finished pi 

minor (roubles Ihal inevitably show up 
in the production of such an intricate 

■ the modern comtol plane- 

hisf o,..., V-.,.., ihj airplane 

ny repair necessary. 

Of course he has specialists to help 
im, such as electronics experts, but 
's still his responsibility tr • ' ' 


w chief m 


and hi 


of the crew chief 
I of cheek 


and doiible.cherk that refine.. .... 

plane to ultimate perfection, and it’s 
tile knowledge and skill and dedica- 
tion of the crew chiefs and the 
inspectors — as well as the pilots — 
that achieves this perfeciion. Tlieir 
remarkable records speak for tliem- 


ican Society for Met- 


Mar. 29-A|w. 

Congress, Pan PaciSc Auditorium and 
Amhssador Hotel, Los Angeles. 

Apr. -*.6-Nationa1 Fluid Power Assn., sec- 
ond annual meeting, Broadmoor Hotel. 
Colorado Spn'ngs, Colo. 

Apr, 5-7— Itarfio Technical Commission for 
Aeronautics, spring assembly and joint 
meeting with the Institute of Radio En- 
gineers, Los .Angeles. 

Apr, 15-15— .American Society of Lubrica- 
tion Engineers. 10th annual meeting. 
Hotel Sherman. Chicago. 

Apr, 14-15— .American Ordnance Assn., sym- 
posium of Proving Ground Instrumenta- 
tion Committee. Patrick AFB, Fla. 

Apr. 16-20-American .Association of Air- 
port Executives, 1955 annual convention 
d business meeting, El Conquistador 


Hott 


, Tuese 


Apr. 18-21— Society of Automotis'e Enp- 
neets, Golden Anniversary Aeronautic 
Meeting, .Aeronautic Produclion Forum 
and Airciaft Engineering Display, Hotel 
Statier and Mc.Alpin Hotel, New York. 

Apr. 18-21— .American Society of Mechani- 
cal Engineers, Diamond jubilee spring 


ejinj- > 


idmg ft 


eting. Baltmior 

-Apr. 27-29— Society for Experimental Stress 
Anah-ins, spring meeting. Hold Statier, 
Los -Angeles. 

Apr, 27-30— -American Helicopter Society, 
nth annual formtmi. Hotel Mayflower, 
Washington, D. C. 

Apr. 28-29— Michigan -Aeronautical Confer- 
ence, University- of Michigan, Ann Arbor. 

Apr. 29-Institute of Navigation, eastern 
regional meeting. Frienisliip Airport. 


Plaia 


ticut A-'all 


tions of If 


. Sheraton 


if -Aeronautical Weight 
r.ngmeeis, national conference, Hilton 
Hotel. Ft. AA'orth. 

.'Mav 3-5-Instrumcnt Society of America, 
flrst national Flight Test Instrumentation 
Symposium. .Allis Hotel, Wichita. 

■ftadc Show, 69th Regiment Armory, 
New York. 

May 54-National Intcr-Collegiate Hying 


May 9-11— National Conference on J 
nautical Electronics, Biltmore Hotel, 
Dayton. 

May 16-20— National Materials Handling 
Exposition, produced by Clapp Si Polialq 
International Amphitheatre. Chicago. 

Mav 23-24— American Society for Quality 
Control, ninth annual convention, Hotels 
Statier and New Yorker, New York. 

May 30— Federation Aeronautique Interna- 
tionale and KN'VvL Royal Netherlands 
Aeroclub. fifth Intemation .Air Display, 
Ypenburg .Aerodrome, Tlie Hague. 
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YOUR GATEWAY 
TO WORLD TRADE 


The Canadian International Trade Fair is the place to meet 
personally the men who can be most useful to you— and face to face 
is (he best way to do business. This is the experience of businessmen 
who visit the Fair each year. 

Here in Canada you have the greatest concentration of key men 
interested in buying and selling, ever assembled in North America. 
More than 25,000 businessmen— employers and employees— visited 
the Trade Fair in 1954. You should plan to come in 1955. 

Address requests for information and accommodation to your 
nearest Canadian Government Trade Office, or The Administrator, 


TORONTO 


JUNE lOlh 

1955 


Canadian I mern-atioital Trade Fair, Exhibition Park, Toronto, Canada. 


8th Annual 

CANADIAN 
International 
TRADE FAIR 


mm 


nrn 



OFCHATED BY THE GOVERNMENT OF CANADA TO PROMOTE YOUR BUSINESS 
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news 

FOR AVIATION 
ELECTRONIC ENGINEERS 


EXCITING NEW CAREER OPPORTUNITIES 
ON DIGITAL COMPUTERS — including airborne types 



at tite Endicott laboratory, 

"Things are really buzzing here at IBM, and 
an engineer eouldn't ixsk for a better time to 
join us— or n better place to work!” 

IBM OFFERS YOU A REALLY STABLE, 


Whether you’re interested in airborne digital 
and analog computers for the military, or the 
powerful electronic giants for industry, govern- 
ment and education— IBM offers unparalleled 
opportunities for qualified electronic engineers I 
Because of its large-scale programs in both 
of these vita! and challenging fields, IBM has 
immediate need for qualified Electronic Engi- 
neers and Physicists to do advanced research, 
systems planning and design, plus both theo- 
retical and experimental analysis on airborne 
digital and analog computers, transistorization, 
servo-mechanisms, and radar displays, 

-■LLSO — excellent openings in IBM's manu- 
facturing engineering organization in the design 
and development of electronic test equipment, 
functional testing and analysis, installation and 
maintenance of electronic test equipment, 
automation engineering, and manufacturing 
research. 

Required : A degree in E.E. or Physics— or equiv- 
alent experience, 

Desirofale ; Experience in any of the following 
fields: digital and analog computers, including 
airborne types, radar, TV, communications equip- 
ment, relay circuitry, automation, servo-mecha- 
nisms, instrumentation, or data handling systems. 


IB.M's products are so diversified they serve 
all industries, as well as government and edu- 
cation. Markets are independent of seasonal 
fluctuations- war or peace. 

Salaries are excellent, with advancement 
from within based on merit. IBM’s employee 
turnover record is one of the very lowest in 
the country. Fine employee benefit pro- 
gram includes liospitalization, life insur- 
ance and retirement plans. 




WRITE, 

of education and axperlence tc: 
I M. Hoyt, IBM, Dept. 3203 
ion Ave., New York 22, N.Y. 


Worirf.T Leading 
Producer of 
Electronic 
Accounting 
Machinea 
and Coniputera 


JOIN YOUR FRIENDS AT 


INTERNATIONAL BUSINESS MACHINES 


CORPORATION 
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is YOUR FUTURE as promising 

as a HELICOPTER S? 

■ We thin k the iutuie oi the faeiicopter is virtually un- 
H limited. Why not make your future just as piomis- 


TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 

to do important work in the fascinatinQ and fast- 
growing helicopter field. Expanding military and 
commeiciol requiiemenls are a challenge to skilled 
men — offer excellent opportunities to further your 
professional stature. 

Engineers whose abilities or experience qualify them 
tor these responsible positions will enioy a well- 
reworded career with o secure future and many ben- 
efits for themselves ond their fomilies. 


SIKORSKY AIRCRAFT 



YOUR 
"CALLING CARD FOR 
A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U. 5. Navy’s guided 
missile program - • a part of the "new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M. 401 Bendix Drive, South Bend, Indiana. 


CALTECH 

Southern CalHornia 
Cooperative Wind Tunnel 
TheSouthein Colifornio Coeperolhe 
Wind Tunnel, ovaed jointlr hr >'» 
the leodins oirciaft mgnufactureis and 
operated hr the Colifoinia Institute ol 
Toehnolcsy, has serred th« industry hi 
ten y*no us a moioi ten instoHoHon 
for the dcvolopinent of aircraft and 
missiles. This lorse, variable-densil) 


the lotcst in facilities for testing 
subsonic, transonic, ond superso 
Mach numbers. 

Openings ore now ovailobie for: 

TEST PROJECT AND AERO- 
DYNAMICS DEVELOPMENT 
ENGINEERS 


1 , and with wind tunnel lest ( 
ms ond data analysis. Openings 
iloble for recent groduoles os i 


ip and coding problems fo 


g the ni 


ElectroDoto high- 

For odditional intomation please 
contact the Personnel Office. 

CALIFORNIA INSTITUTE 
OF TECHNOLOGY 

Posodeno, California 


DIRECTOR 
OF SUPPLY 

Tfali rupoiuible and challenginf 
potiCoD wids an overteat bated air- 
lioe, which it heavily engagei 
coatract maialenaace and overhaul 
for the U. S. Air Force, it opeo to a 
top-DOlcb man with experience m 
avialioB loppty adminiitratioD. A 
thorough undentanding of an ex- 
perience in the aviation indottry u 
eetential in order to direct and ci 
trol stock, property, itorage, iui 
ai well at procurement. Overteat ' 
reiidence required. 

All repliet confidentia]. 

Send Resume Te: 


AIRCRAFT RADIO TECHNICIAH 


ATLANTIC AVIATION CORPORATION 
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RCA 

ANNOUNCES 

THE OPENING OF A NEW 
SYSTEMS ENGINEERING CENTER 
IN THE 



NOW, RCA expands the 
Systems Development phase of its Air- 
borne Fire Control program! Its new 
Systems Engineering Center in the Boston 
area becomes headquarters for RCA’s 
advanced Fire Control Engineering. 


High-level planning and advanced devel- 
opment will center on fire control systems 
for tomorrow's supersonic interceptors. 
These systems will grow out of RCA's 
experience in the development of success- 
ful systems now in use. 


IMMEDIATE OPPORTUNITJES . . . YOU MAY QUAUfY 

pTOfessionat obilily to create and analyze and financial advancement: modem bene- 
overall com^ex systems and experience fits for you and your family; liberal 

in Systems Engineering required. RCA tuition refunds for advanced study, 

advantages include: planned professional 

PERSONAL INTERVIEW WITH RCA ENGINEERING MANAGEMENT ARRANGED IK YOUR CITY 


Please send a resume of your education and experience to: Mr. John R.Weld 

Employment Manager, Dept. B-2C 
Radio Corporollon of America 
30 Rochefellar Plaza, New York 20. N. Y. 





RADIO CORPORATION OF AMERICA 

ENGINEERING PRODUCrS DIVISION 
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Hose 

Engineers 


Well established firm 
has rapidly expanding 
hose division. Project en- 
gineers are needed. 

Exceptional opportunity 
for experienced men with 
proper educational back- 
ground. 

Send full details . . . 
your confidence will be 
respected. 


r-5»27, Aviotlon Week 
520 N. Michigan Avenue. 
Chicogo, Illinois 
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ENGINEERS 

LONG-RANGE, 

CONTINUING 

OPPORTUNITY 

FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 


-o^ 


^em 

OPENINGS EXIST FOR— 

COMPUTER ENGINEER 




Tcclmical EmplDymcnt Department 
Box 255-AW 

Bendix Products Division of 
Bendii Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 



Open 
for 75 ENGINEERS 






" AIRCRAFT CORPOl 


AIRCRAFT CORPORATION 
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FLIGHT TEST ASSIGNMENT. 
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retirement Income pUn end 

■ 




WANTED - 3D4(l 


INSTRUMENTS 

AND 

ACCESSORIES 


k of Sperry, /oci S fi 


INSTRUMENT ASSOCIATES 




H.,., 


Ml 









SPECIALISTS in 
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DOUGLAS C-54- 

• • • CASH SALE ONLY • 

DraECT BY OWNER 

Approx. 1500 hrs. on Airframe since OJL 
P & W R2000-7M2 Engines — Low Time 
Complete Airline Radio and Instruments 
75 Hi-Density Seats 
Cargo Door — Heavy Floor 

— BEST OFFER — 

LOS ANGELES AIR SERVICE, INC. 


Municipal Airport 


OSborne 6-0411 


Hawthorne, Calif. 



NOTICE 

• FOR SALE • 

-BEECHCRAFT- 


CONTINENTAL UH COMPANY. INC. 

BOX #791. MORRISTOWN AIRPORT 
MORRISTOWN NEW IER3EY 



FOR SALE 

Airport HANGARS 


C-lHcHAKON.Inc. '^Sls2*o^ 

^ 1/ 

SURPLUS NEW EQUIPMENT 
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SEARCHLIGHT SECTION 


DC-3 



• AIRFRAME COMPLETELY OVERHAULED ZERO TIME 

• ENGINES "NEW" WRIGHT 1820-56-1350 H.P.^OR P & W 1830-92 

• PICTURE WINDOWS, "NEW" BUBBLE TYPE 

• COLLINS OMNI. FULL RADIO 
» ANTI-ICERS — DEICERS 

• JANITROL HEATERS 



ENGINE JORJS 

R1820 =1-* 
R1830 ir 


FOR SALE 

LUXURIOUS LOCKHEEO PV-I 



SigpiS? 

ATLANTIC AVIATIOnIeRVICE, Inc. 


HILLER HELICOPTER 

Set’ uSf I^Tr 



ATTENTION 


AIRLINE 

PURCHASING 

AGENTS 

RADIO EQUIPMENT 
& 

COMPONENT PARTS 

• 

PARTIAL LISTING 
ARC-1, MN62A, R5/ 
ARN 7, ART-13, APN-9, 
BC433G,MN26C,RTA1B, 
ETC.-CONTROL BOXES, 
SHOCK MOUNTS, LOOPS 
LP21LM, LP21A 

AMPHENOL AN & UG 
CONNECTORS 


NEW, CURRENT GE & 
SYLVANIA RECEIVING 
8< TRANSMITTING 
TUBES 

OHMITE, IRC AND 
WARD LEONARD RE- 
SISTORS 

SPRAGUE, AEROVOX, 
ERIE, ASTRON AND 
SANGAMO CAPACI- 
TORS 

HICKOK, PRECISION 
APPARATUS, SIMPSON, 
WESTON AND TRIP- 
LETT TEST SETS AND 
METERS 

A letter on your station- 
ery will piece your eom- 
par}y on our mailing list. 


MERRICK 

AVIATION 

ELECTRONICS 

l6«-08 DOUGLAS AVE. 
JAMAICA 33. N. Y. 
REPUBUC «-4»2 
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ACC Reassures Congressmen on Its Role 


Acceptance of clearing house and executive policy 
functions is j>relude to hearings on omnibus bills. 


By Katlierino JohnM'ii 

Assurances th.it Air Coordinating 
Committee considers itself a “elcating 
house" on aviation matters and has no 
intentions of encroaching on the policy- 
determining authority of Congress high- 
lighted tesfimonv bv ACC’s new chair- 
man, Louis Rothschild, and Executive 
Secretary Lee Moore before House In- 
terstate and Foreign Commeree Corn- 

Reason for the session was “orien- 
tation"— background for a broad review 
of civil aviation issues later in the ses- 
sion. Hearings will be based on con- 
sideration of four omnibus bills intro- 
duced by t<^ ranking members of the 
two committees; Chairman Warren 
Magnuson and Sen. John Brickcr of 
Senate Commerce Committee; Chair- 
man Percy Priest and Rep, Carl Hin- 
shaw of the House group. 

► Policy Roles— "I was very much sur- 
prised when ACC came out with a 
declaration of policy a year ago," Hin- 
shaw said. "I thought that was a func- 
tion of Congress." 

Rep. Oren Harris expressed .ippre- 
hension th.it Civil Aeronautics Admin- 
istration and Civil Aeronautics Board 
arc not free to carry out tlicir functions 
as laid down in the 1938 CAA Act. 

Rothschild and Moore made these 
points as to ACC’s role; 

• When unanimous agreement is 


reached by ACC members on an issue 
it amounts to '’establishment’’ of execu- 
tive policy. 

• ACC. Iiowcvet, is without authority 
to requite member agencies to imple- 
ment the policy. "If they don't coop- 
erate, that’s the end of tlie matter." 
Rep. Martin Dies summed up. "Even 
if tiic agreement were unanimous there 
is nothing to present an agency from 
later reneging on its position." 

• If the ACC policy report is to be 
implemented it is up to the agencies 
concerned, through the Bureau of the 
Budget, to submit legislative recom- 
mendations to the Congress. There 
have been none proposed so far, al- 
though the report was issued more than 
10 month.! ago. 

► L^’slativc Plans- Although ACC it- 
self does not propose legislation. Roths- 
child, also Under Secretary of Com- 
merce for Transportation, volunteered 
to take steps to expedite the submis- 
sion of legislative recommendations by 
member agencies in line witli ACC's 
policy statement. In view of the in- 
troduction of the four omnibus bills, he 
said the executive recommendations 
would take the form of endorsements 
or alternative suggestions. 

On two important issues, all four 
bills make similar proposals; 

• Nonscheduled Lines. These carriers 
would be required to obtain certificates 
of convenience and necessity in pro- 



ceedings tlic same as now required of 
scheduled carriers. Existing irregular 
carriers would liave one year after en- 
actment ill which to obtain certificates 
to continue operations. 

C.AB’s authority to exempt caniers 
from the certificate requirement would 
be limited to; (I) operations involving 
aircraft with a gross takeoff weight of 
12,500 lb- or less; <2) instances in 
which a certificated carrier would tem- 
porarily supplement service. 

• Contract Carriers. For the first time, 
this class of carriers would be subjected 
to economic regulation by CAB and 
required to obtain "licenses" in pro- 
ceedings similar to that for certificates. 

cab’s authority to exempt carriers 
from tlie license requirement would be 
limited to cases involving the operation 
of aitetaft under 1 2,500 lb. gross weight 
or extensions of licensed service. 

Here are key provisions on which the 
omnibus bills differ: 

• Subsidy Separation. Both Senate bills 
provide for separation and set forth a 
yardstick of "fair and reasonable" for 
determining service mail pay. In addi- 
tion, the Board is directed to "take into 
consideration" the Universal Postal 
Union rate paid foreign carriers in set- 
ting rates for U.S. international car- 
riers for similar service. The UPU rate 
is approximately three times as higli as 
service rates now granted by CAB. 

Under the Senate measures, only car- 
riers certificated to transport mail would 
be eligible for subsidy, as at present. 
Botli authorize long-term contracts for 
subsidy payments. 'The Biicker bill pro- 
vides for contracts of "not less than 
three nor more than seven years;" the 
Magnuson bill, of "not exceeding five 
years" for international carriers and "not 
exceeding three years” for domestic. 

By omission, both House bills leave 
the authority for separation to tlie 1955 
executive order. Under this, CAB uses 
"cost" as the yardstick for determining 
service mail rates and has no authority 
to enter into long-term subsidy con- 
tracts with carriers. 

• Wiite House Authority. Three of 
the bills restrict executive authority . 

The Magnuson bill removes White 
House authoritv to alter the decisions of 
CAB on overseas cases or on the eco- 
nomic aspects of inlemational cases. 
Cases in which the President alters in- 
ternational decisions for national defense 
or foreign policy reasons, he is “re- 
quested" to report his reasons to Con- 


Tlic Brickcr and Hinshaw bills r 


AVIATION 


28, I9SS 


Comet 4 Rebids for Jet Liner Lead 


quire that intctn.itional agtcemciits 

z;ili(ms .mcl muUilalcr.i] agrceinen t^ 
granting operating rights take the form 
of treaties wliith arc subject to Senate 
ratification. 

TTic Brickcr hill requires bilateral 
agreements on operating tights to be 
submitted to tlie Senate within 30 days; 
the Hinsliaw bill requires that they also 
be submitted to tlie House. 

• .Airport Approaches. The Secretary of 
Comnictec is directed to ‘ fornuilatc ;md 
keep up to dale a nationwide program 
for the protection of the aerial ap- 
proaches to airports" in tlic two Senate 
bills. T he House bills omit this pro- 

• Mergers. CAB is directed to make a 
study of desirable mergers and consoli- 
dations in the ait transport industry by 
the Brickcr and Hinshaw bills. 

• Service Extensions. C.AB is author- 
ized to order compulsory extensions of 
service in three of the bills. The fourth, 
the Hinshaw measure, would limit this 
authority to foreign routes. 

• Labor. ITic Brickcr and Hinshasv 
bills would bring contract carriers under 
the Railway Labor Act and exclude 
supervisory employes from its coverage. 

• Civil Penalties. These are prosTded 
for l iolations of economic regulations in 
the Bricker bill. 

National Plans Second 
Local Copter Service 

National Airlines plans a second local 
helicopter service, similar to its yeat-old 
Miami experiment, in the Notfolk/New- 
port News/Richmond. Va., area. The 
trunkline hdicoptcr operator last week 
petitioned Civil Aeronautics Board for 
exemption authority for a non-sirbsi- 
dized, demand-type senTce to begin 

In justifying its request for a year’s 
operating authority of a supplemental 
liclicopter service on the Virginia penin- 
sula, National pointed to the success of 
its Miami experiment. Original au- 
thority for National's Miami helicopter 
service was granted by CAB in January 
195-4 and was extended bv the Board 
last month. 

National told CAB that a svstemwisc 
study sltowcd tire Norfolk/Ncwpott 
News area is the most promising for 
operation of experimental helicoptci 
ser\-ice. The area has a relatively dense 
population and the unusual concentra- 
tion of rivers, bays and inlets arc a seri- 
ous handicap to rapid surface transpor- 
tation. Temporary authority would be 
mutiiaily beneficial to the Board and 
National in accumulating experience to 
determine the desirability of perma- 
nent operation of helicopter service, 
NAI. said. 


De Iliisilhmd .Aircraft Co. is making 
a determined bid with its Comet 4 to 
recapture the jet transport market. 'Ibis 
week, Dll reprcscntati'cs are scheduled 
to arrive in the United States In an at- 
tempt to resell Comets to major airlines. 

Primary target will be Pan American 
World Airways, only U.S. airline to 
order the British transport. Infornieel 
obserxers believe dc Havilland salesmen 
will go away empty handed. They say 
P.A.A has canceled its orders aiui op- 
tions for 10 Comet 3s and now leans 
toward a U.S. -built jet airliner. 

Officialls. Pail American reports tlic 
Comet contract has been changed from 
a firm order to an option— but not can- 

"Wc intend to look at the Comet.” 
Pan Am officials sav. "We look at them 
ail." 

► First Big Order— Dc Has illand already 
has one big order for its higher-powered 
jet transport. 

British Overseas Airxvays Corp. or- 
dered 20 Comet 4s for use as its stand- 
ard transport on long-range routes. The 
airline canceled its contract for 12 Mark 
2s and five Scries 3s (with options for 
five morc). 

First delivery on the new contract, a 
Comet 2 airframe modified to take the 
Rolls-Royce R.A. 29 turbojets that will 
power the Mark 4. is scheduled in 1958. 
This will be used for training and crew 
familiarization. Mark 4 deliveries will 

BOAC officials say the Comet 4 or- 
der will not change the airline's recent 
contract with Douglas Aircraft Co. for 
10 long-range DC-7s. The Seven Seas 
will operate on the North Atlantic route 
until BOAC begins receiving its 33 
turboprop Bristol Britannias, in which 
the airline has invested SIS. 2 million 
ill progress pavinents. 

► Comet 3 Projection— Dc Havilland 
savs the Comet 4 is a projection of the 
Mark 3. 

"Flight trials, which have continued 


unremittingly since the Comet 3 first 
flew in julv of last ye;ir, iv.ue enabled 
the ijerfotnianee of tlie M.itk 4 Comet 
to be established and its aerodynamic 
and ii.uidling qualities Iiuve l.irgely 
improved." 

Mucli of the improvement in per- 
forniancc will conic from desclopments 
by Rolls-Royce in the -Avon turbojet, 
Dc Ilaviland says the R.,\. 29 will give 
the Comet 4 a 95T impraicmcnt in spe- 
cific fuel consumption and a 500-lb. 
increase in takeoff thrust. The Cornet 3 
IS puwere-d bv four 10,000-lb. thrust 
R.A. 28s, with a specific fuel consump- 

► Greater Range— Speed of the Comet 4 
probably will be about the same as the 
Mark 3, but increased range is ex- 
pected. 

’•■nic Mark 4 Comet will carry 58 
fiist-class passengers on a stage length 
of 2,870 mi. against a 50-mph. head- 
wind," reports do Havilland. 'Tn effect 
this means BOAC will be able to flv 
(from London) to Jolianncslnirg with 
traffic stops at Cairo and Nairobi, There 
will be direct services from London east- 
wards to Beirut, thence to Karachi, 
tiicnee to Bangkok, Okinawa and Tokyo, 

“On the North Atlantic route, the 
Mark 4 will cairv its full capacity pay- 
load from London to Gander, New- 
foundland, with full rescrves*-thus mak- 
ing its application to the London-New 
York service an economic possibility.” 

Despite this North Atlantic projec- 
tion. BO.AC is expected to limit its 
Comets to Middle East, Africa, Far 
East and India routes. The airline 
probably will stick by its decision to use 
DC-7s and cventualfy Britannias on the 
London-New York run. 

► Improved Comet 2— De Havilland is 
going ahead with production of tlic 
\Iark 2. “improi’ed in accordance with 
the knowledge gained in the extensive- 
work done by DH. the RAE. etc., dur- 
ing the past vear." 

^is lersi'on will be offered for me- 


New DC-7C. Britannia Orders 




Orders fni Douglas DC-7Cs and twi 

boprop Bristol Britannias arr ' 

witli the piston-engine U. : 
biking the larger share ul 

Braniff Aiiwavs orde 
DC-7Cs as part of its S20. 
equipment piogtam 


new flight 
DongUs Aire 
Seven Seas t- 


igned by Brat 


c ftoi 


Northwi 


;.rs 


- - ebbing II 

vantages of DC-7 types ove; 
DC-6B. Under a new eontrjct 
bi NWA for 10 Douglas ... 
the airline has until Apr. 30 b 
which airliner it wants. 

Meanwhile, I'.l Al Israel Airlines or- 
dered three limg-rauge Mark 300 Bri- 
tannias from Bristol Aeroplane Co. and 
took option on two more. F.l Al is the 
first foreign aMinc to sign^a fimi con- 
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(lium-stiige intercontinental routes, It 
will be promised for delivery at an 
earlier date than Comet 4. 

► Contract Count-De Havilland’s Mark 
4 and BOAC’s decision to back it with 
a large order sets the stage for the next 
act iit Comet operation. 

Some industrv' observers sav it will 
give the builder its first opportunity 
sinec the crash inqiiirv to find out ex- 
actly liow fimi are the airline orders for 
Comets 2 aitd ?. 

lire investigation knocked the orig- 
inal Comet delivery dates out of line, 
and now dc TIavilland is offering a dif- 
ferent transport. Either of these prob- 
ably nmild be considered a \ alid reason 
to call for complete renegotiation. 

► JAL Negotiations— In Tokyo. Japan 
Air Lines now is trsing to negotiate a 
cancelation of its order for hvo Mark 3s 
and clear the way for ordering DC-7Cs 
(AW Mar. 7. p. 69). But no final de- 
cision will be made until after the new 
cabinet takes office next nronth. 

If govcmincnt-owiied JAL cannot 
cancel its contract with dc Ilavilland 
without forfeiting the downpayment 
of more than SI million, inform^ ob- 
sen-ets expect the airline to switch its 
order to the new Conret 4. 


Executive Flights 
Males-Only Service 
Pays Off For Uniled 

I'or most U.S. airlines, the big traffic 
gains arc coming from aiicoach. But 
United Air Lines, longtime bcliwer in 
first-class, nearly doubles its evening 
traffic on two routes with special (lights 
for businessmen. 

Despite a sutcliargc, UAL’s inen-onlv 
Executive flights between New York 
and Chicago carrs' S% more passengers 
than the route’s regular parallel service. 
Between Los Angeles and San Eran- 
cisco, it is 10% below the first-class 
emuifetiurt. 

The Executivc'.s 5S-passcngcr DC-6Bs 

a month since the six-dav-a-week service 
started in April 1933. 

Extras on the New York-Chic-ago Ex- 
ecutive include a four-ounce drink be- 
fore a steak dinner plus freedom to sit 
ill shirt sleeves and to smoke cigars 
handed out by the stcn-ardcsscs. 

To sample passenger reaction. A\ia- 
iioy W'KiiK took the ne.stbonnd Chi- 
cago Executiic and got these answers; 

• “'ITie .nciagc fcllosv sitting next to 
you on this flight is a salesman, a good 
sort of Joe who likes to talk." .Another 
commented: "We’d all be a little more 
tesened with women aboard.” 

• ‘ UMially I can count on tunning into 
someone I know— a business associate or 
a customer," said a third. 


Slick Okays R6D Test, 
Advocates More Leases 

Slick Airwavs reports its first month’s 
service and operation with a Navy-leased 
R6D-1 (Douglas DC-6A) has been a 
complete success and proses the prac- 
ticability of a full-scale program. 

Orginallv planned bv tlic Navy as an 
experimental cargo lease arrangement 
(AW Feb. 26. p. 13), Slick has now 
suggested dropping the six-month's trial 

S riod if it will delay making mote 
ivy transports available to other com- 
morcia! air carriers, 

► Share Knowledge— Delos 3V. Rentxcl. 
board chairman of Slick, informed 
James H. Snritli, Navy .Assistant Secre- 
tary for Air. tliat “the experiment lias 
worked out well and has already prosed 
to be a complete success.” 

He added; "We would be very happy 
to see our arrangement with respect to 
the plane sve have converted into a 
larger program which involves planes 
for other carriers engaged in serving 
the public." 

Rentacl further offered to share tlie 
knowledge and experience gained in 
Ihc initial DC-6.\ e.xperiment with any 
other carriers leasing such planes from 
the Navy. 

Navy has received requests from 15 
civil air operators for 45 cargo trans- 
ports. Rentael said; “We had, and have, 

petitive advantage over other «inien 
of cargo.” 

► Problems-lt was made clear that the 
integration of a naval plane into a com- 
mercial aircraft was not without its 
problems- Hosveser, Slick found none 
of those problems insurmountable. 

•\mong the problems encountered. 
Rentzcl said, the payload capacity was 
the most serious. Others includcd'CAA 
certification, heai’y maintenance costs 


Ro-ss Riziev (center), new cliairman of the 
Civil Aeronautics Board, is pictured with 
the other members of CAB at hb sweariog- 
in ceremony. From left to right; Joseph 
R. Adams, Chao Curacy, Rizley, Josh Lee 


• Payload Capacity. Navy version of 
the bC-6A presently will cany 26,000 
lb., compared with the commercial 
DC-6A capacity of 32,500 lb. Slick is 
installing automatic feathering in the 
hope of gaining 3,800 Ib. additional 
payload and is studying other possible 
reductions in the empty weight. 

• Maintenance. Early overhaul (1,400 
hr.) required bv the Navy’s heavy main- 
tenance program is expected to have no 
operational inconveniences other than 
a loss of three weeks service every five 
months. Expense is the big problem, 
however, running an additional $11,000 
per month above the $20,000 rental- 

• Spare parts. Many minor parts of 
the Navy plane are not standard on the 
commercial version. Early Slick experi- 
ence was the malfunctioning of a brake 
and it required several days to locate 
a replacement. The Navy is cooperating 
svith parts manufacturers to provide a 
supply of sp.ires to prevent loss of sct\’- 
ice in the future. 

• CAA standards. Most serious ques- 
tion presented in meeting CAA re- 
quirements centered on the radio equip- 
ment. Slick found it necessary to re- 
move the Navy’s radio gear (with per- 
mission) and install commercial radio 
equipment. There were also modifica- 
tions to the aircraft to meet CAA stand- 
ards at increased payload capacity. 

► Future Promise— Slick is confident 
Navy's proposed program holds tre- 
mendous promise for the future of the 
airfreight industrx- as well as meeting 
the requirements of national defense. 
Slick feels its part in the initial phase 
has served two useful purposes; 

• Experience gained in readying mili- 
tary aircraft for commercial use should 
simpiifv and expedite future CAA cer- 
tificates. 

• In an emergency requiring conversion 
of commercial air freighters for military 
use the same experience would he 
valuable. 


and Harmar Denny. Rizley has indicated 
to Senate memben that he favors perma- 
nent certification of local service airlines, 
now opposed by a majority of the Board 
members (AW Feb. 28, p. 17). 



Ross Rizley Joins Civil Aeronautics Board 
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Convair Demonstrates 
New Quieter 340 

Los Angeles— Convair last week un- 
veiled “the Quiet One." 

Tiris is the comp.inv nickname for an 
improved model 340 Consair-Liner with 
a greatly reduced passenger cabin noise 
level. It made its first public appear- 
ance in a press demonstration here. 

Soundproofing is the first step in a 
two-part program to improve the plane. 
Second step will be to increase speed 
and gross weight. Flight testing of the 
speed improvements will start shortly. 

The improvements are designed to 
bolster Convairis competitive position 
ag.iinst the turboprop British Viscount. 

► Rectanmlar Exhaust— Major item in 
the soundproofing program is a new ex- 
haust silencer which provides a single 
rectangular exhaust at the aft end of 
each nacelle instead of the two circular 
openings previously used on the 340. 
J. G, Zcvely, Convair director of sales 
and contracts, says the silencer is re- 
sponsible for 75% of the sound improve- 

Installation of special inner windows 
for the first eight rows of seats, appli- 
cation of acoustical tape to some inner 
surfaces of the cabin’.s dural plating, 
and installation of additional sound- 
proofing material in critical areas are 
among the other improvements. 

Weight of the additional soundproof- 
ing is 900 Ib., according to Zevclv, who 
adds that this will be more than com- 
pensated for by speed improvements 
which will increase paiload, 

► External Refinements— Speed-improve- 
ment program will include changes in 
such items as engine baffles, oil cooler 
inlet ducts and flap and aileron gap 
seals. Each change will he certificated 
separately so that an airline mav choose 
all or part of the changeover to' provide 
the most improvement at tlie least cost. 

A three month-flight test program on 
speed improvement is scheduled to be- 
gin immediately in San Diego on a 
specially equipped aircraft. CAA cer- 
tification is expected bv Juno. Kits for 
340s already in airline service wilt be 
available and the changes will be in- 
corporated in all new Convair-Liners. 

The program i.s expected to increase 
the speed of the 340 bv a minimum of 
5 mph. Blit flic full amount of the 
increase will not he known until com- 
pletion of the flight test program. 

Soundproofing work on the Convair- 
Lincr was in cooperation with Bolt, 
Bcranck and Newman, Inc„ of Cam- 
bridge. Mass. Tlie acoustics consulting 
firm was retained by Convair to analyze 
sources of sound on the 340 and devise 
ways to overcome the high noise level. 
Lear, Inc., acted as consultant on the 
spccd-inmrovcincnt program. 


American Competition 

American Airlines is reported near a 
dtxiision in its conipctition for a medium 
range turboprop transport. A choice will 
probably be made within 30 days. 

Aircraft mamifactuters dcfinitciv par- 
ticipiib'ng in the competition arc Con- 
vair, Douglas. Lockheed and A’ickers. 
Three others-Bocing, Fairchild and 
A. V, Roc-arc reported to have sub- 



basis to analyze tbc mass of data sub- 
mitted by bidding companies. 


the press here incorporated only the 
soundproofing changes. Noise level was 
noticeably less than that of 340s now 
in airline serviax It appeared to observ- 
ers to have been reduced to a level com- 
parable with a DC-3. 

Net Down, Gross Up, 
EAL Asks Fare Hike 

Eastern Air Lines reported a 1954 
net profit of $7,152,012 on a record 
gross rex'enues of $169,937,661. This 
compares with net earnings of $7,921,- 
567 on revenues of $144,468,385 in 
1955. 

Capt. Eddie Rickenbackcr, EAL 
board chairman, aedited the company’s 
rapid conversion to air coach with pro- 
ducing the record traffic volume and 
new high in revenues. Eastern's passen- 

S er revenue reached an all-time company 
igh of $161,239,702 in 1954, or 'a 
gain of 18% over the previous year, all 
of which came from increased aircoach 
business. 

► ‘Prompt’ Fare Action— Howeset. Rick 
enbackcr was concerned over the close 
margin between earnings and expenses 
lie renewed the industry’s growing dc 
mand for “ptompt’’ and "decisive ac 
tion” from CAB for an increase in 
fares. A more realistic relationship be 
tween the rates charged tlie public am 
the greatly improved sctxiec being ol 
feted is needed, Rickenbackcr said 
cab's resolution of tills critie.il far 
problem svoiild do more to aid expm 
sioii of service and strengthen the in 
dustry than any other single factor, he 
declared. 

Highlights of EAL's 1954 report; 

• Gross revenues increased $25,469,276 
to a total of $169,937,661. an 18% gain 
over 1953. 

• Passenger revenues from aircoach 
service reached 556,413,959. up V% 
from $31,855,430 in 1953. while first- 
class sales declined slightly to 5101,- 
134.180, compared with $101,280,275 
hrLWB. 


• Cargo revenues were made up from 
airfreight. $2,318,854; air express, $1.- 
711,183; airmail, 53,068,285; and sut- 
face-mail-by-air. $318,690. 

• Operating expenses increased 19% 
from 5127.110.922 in 1955 to $151.- 
261,153 last year. 

• Cash bataiicc stood at 561,911,064 
on Dec. 31. with working capital in- 
creased to $37,740,428. for gains of SI 5.- 
477.209 and $23,567,763, respectively. 

• Eastern improved its working capital 
position during the veat by amending 
its $36 million bant loan agreement 
with repayment deferred until Mar. 51, 
1956, when the first of 12 quartcrlv in- 
stallments of $3 million will be paid- 

Courl Upholds Sale 
Of Cal Central Fleet 

Los Angeles— Sale of the $800,000 as- 
sets of bankrupt California Central Air- 
lines and Airline Transport Carrier. Inc-, 
to Southwest Airways Co. and .M- 
Icghenv Airlines, Inc., was confirmed by 
U. S. District Court judge Pierson Hall 
in a recent hearing. 

The court contended tliat because of 
the economic emergency, immediate 
sale was necessary. 

'Trustee William Wiley said the as- 
sets— four Martin 2-0-2s, one DC-3 and 
spate parts- have been delivered to and 
paid for bv Southwest and Allegheny 
and “all creditors who had clainw 
against the debtor have been paid as 
of last week. The matter is closed so far 
as 1, a trustee, am concerned-” 

Despite the bankruptcy proceedings, 
California Central Airlines continues to 
operate with leased equipment. 

NEA Orders DC-6Bs 
For Expanded Servire 

Northeast Airlines ordered 10 DC- 
6Bs last week from Douglas Aircraft 
Co. for delivery in 1957. Cost is ap- 
proximately $15 million. 

Gcorge E. Gardner, NEA president, 
said the first three transports would he 
used to expand the airline’s present 
sccx’ices in New England to Montreal 
and New York City. Seven additional 
DC-6Bs were ordered, he said, in an- 
ticipation of Civil Aeronautics Board’s 
autliorizalion to extend Northeast’s 
routes from New York to Miami. 

Gardner reported to his stockliolders 
that lie had considered purchasing the 
larger DC-7 or other aircraft but de- 
cided that tlic DC-6B was best suited to 
Northeast's present o|>cration and con- 
templated expansion- Northeast cur- 
rentlv operates a 19-|)lane fleet. 12 
Douglas DC-3.S and 7 Convair 240s. 
'flic order for DC-fiBs made NEA the 
15th U. S. airline to order post-war 
four-engine transports from Douglas.' 
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EDITORIAL 


Military Tacan vs. Civil DME — A Bad Mess! 


Current congressional insestigation of the conflict 
between niilitarj- sliort-range navigation system (Tacan) 
and tlie distance measuring equipment (DME) portion 
of the civil system has shed light on a bad mess. It 
should be cleaned up as fa.st as possible or it will cause 
even more bitter controversy and greater danger to the 
air defense systems of Western Europe and the North 
American continent in the years ahead. The present Air 
Navigation and Development Board should be com- 
mended for its courage in facing this problem squarelv 
and making a decision, knowing full well the hornets’ nest 
it would stir into action. 

Responsibility for the Tacan-DME mess does not be- 
long to the pr«ent ANDB. It is the product of some 
incredibly stupid blundering by both the military and 
civil agencies insoh’cd during the jrast five years. It was 
the rock on which the former ANDB split and foundered. 
AH parties concerned were aware that a painful day of 
icckoiiing was inm itablc. 

Tlic |)resent ANDB has demonstrated that it can 
handle these acute ci\il-militarv technical conflicts in 
dc> clo]5ment of a common air narigatiou sy'stem by its 
outstanding work on the joint radar transponder beacon 
inogram that has satisfied ail elements involved. ANDB 
organization and operating niachiiicrs' should not be 
altered because of the inherited Tacan-DME mess. 

As Philip Klass. Aviation M'kek’s avionics editor, 
emphasized in his excellent treatment of the Tacan- 
DME contros’crsy background (A\\^ Mar. 14. p. 279), 
the fundamental point iiivohed is the change in the air 
defense problem between 1947-48 when the framework 
of the common navigation system was organized and 
the present when the shadow of the Russian long- 
r.angc bomber fleet, armed with hydrogen bombs, is grow- 
ing longer over the North American continent. 

In 1947-48 it was possible to base a common domestic 
narigation system for both military and civil aircraft. 
Then the military concera for its tactical nav igation sys- 
tem was priinarily for something to be used in oversras 
theaters similar to the way very high frequenev radio 
was used in W'orld War II— often in areas wliere no 
navigation aid.s previously existed. In 1955 if is obvious 
that .iny air dcfen.se system for cither Western Europe or 
the North American continent must be based on a navi- 
gation and identification system that includes all friendlv 
civil aircraft. It nnist also be equally useful for Navy 
carrier-based aircraft if all of our interceptor squadrons 
are to be available for blunting an enemy attack. 

The fact that the military have been unusually cal- 
lous and obtuse in making their requirements and prob- 
lems clear to the civil agencies involved does not alter 
the .stark reality of the air defense requirement. We 
do not blame the civil groups iitvolved if they have 
reacted with over-sensitivity to this military attitijde for 
they have suffered greativ from the .same tvpc of mili- 
tary subterfuge and lack of candor on other military-civil 
aviation problems, notably airports and air space. 

However, in fainicss to the military, their recent testi- 


mony has made clear the conflict does not involve the 
VOR omnirange program and is confined entirely to 
the DME portion of the civil program. 

Trevor Gardner, Assistant USAF Secretary for Re- 
search and Development, hammered this point home 
with testimony that USAF is buying 26,000 VOR air- 
borne sets, of which 5,500 will go to the Navy. 

Nor is military classification of the Tacan system any 
longer a legitimate issue. Decision to de-classify Tacan 
details has been made and the necessary paperwork to 
implement the decision is being processed with for- 
eign governments involved. This emphasizes again that 
the Tacan-DME row is not just a local fuss but con- 
cerns Canada, Great Britain and the NATO countries. 

Civil DME, which will be affected by the conflicting 
frequencies of the Tacan system, is now a reliable piece 
of equipment. However, it is not yet in widespread 
use nor is it likely to be for the next few yean. An 
airborne DME set now sells for dose to $5,000 and 
most of the 250 sets manufactured to date have been 
bought for corporation aircraft. Commercial manufac- 
turers of the airborne DME equipment were given writ- 
ten warning by the military that this was a highly specu- 
lative venture. The manufacturers that decided to pro- 
ceed with airborne DME equipment gambled on get- 
ting a substantial competitive jump on the rest of the 
field. If civil DME is scrapped they stand to take a 
loss on this venture. However. ANDB has recom- 
mended that substantial development contracts for light- 
weight civil-type Tacan equipment be placed with com- 
mercial manufacturers to enable them to get a good 
start in this equipment if it succeeds DME. 

Main point of the ANDB decision is that no final 
decision can be made on the Tacan-DME problem until 
at least two years while technical development continues 
on the Tacan system. Tacan now is about as unreliable 
as the \'OR equipment was when it was initially pro- 
grammed as part of the common system. 

In essence, ANDB has decided to speed development 
of Tacan and slow operational use of DME until siifB- 
eient data is available for sound technical decision. 

The airlines place a higher priority on getting the 
radar transponder beacon operational and installation of 
more long range traffic control ground radar equipment 
tor increasing their instrument flight operational capac- 
ity. Except for some large corporations, private pilots will 
not be able to afford DME during this period. 

Congress has done valuable service by bringing many 
hitherto unavailable facts on this controversy into the 
public record, hut nothing now on this record indicates 
there is any reason to alter the basic ANDB decision. 

This decision, if properly implemented, should make 
it possible to reach a sound resolution of this problem 
within the next two years at a minimum cost in scrapped 
equipment through a maximum effort to provide a truly 
workable common military-civil navigation system that 
will also serve the continental air defense system. 

—Robert Hotz 
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BENDix Products Division lias long specialized 
in FUEL METERING, ENGl.NE atNTBOL SYSTEMS and 
LANDING GEAR. 

SERVING ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
tlie COMBINED KNOW-HOW OF THE INDUSTRY tO the 
benefit of any one project. 





Fabrication of aft fuselage sections for Boeing KC-97 Strotofreighter aerial tankers. 


From fighters to freighters, American 
plane makers rely on 

Both prime contractor and sub-contractor for others, Ryan Aeronauti- 
cal Company is currently working on Air Force, Army and Navy air- 
craft ranging from aft fuselages for North American F-86 jet fighters to 
huge components for the Boeing KC-97 Stratofreighter as illustrated. 
The Ryan Firebee drone missile, fuselage section for the Boeing KC-135 
jet tanker and a new jet-powered vertical take-off aircraft are other 
timely Ryan projects where Reynolds Aluminum mill products are put 
to use on the vast Ryan production lines. 

Whenever aviation advances, Reynolds Aluminum advances with it. 
Every step in Reynolds production is geared to the requirements of all 
constantly progressing industries. 

Reynolds goes beyond meeting rigid material specifications. Reynolds 
technical services make a continuing contribution to customers’ design 
and engineering staffs — make Reynolds a part of the aircraft industry 
rather than just a supplier. 

Write the Reynolds Metals Company, 2559 So. Third St., Louisville 1, 
Kentucky. Ask for full information about how Reynolds can serve you. 


See "Mister Peepers", starring Wally Cox, Sundays on NBC-TV 
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